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UNIT F: SOIL 'SEIENCE AND CONSERVATION OF NATURAL RESOURCES .
PROBLEM AREA: COLLECTING SOIL SAMPLES 5
" 1
¢ ' ) . >
> . R .
SUGGESTIONS TO THE TEACHER: )
. - .
This pmblém area is designed fof use with ninth grade or beginning students enrolled in an
agricultural occupations program. The recommended time for teaching this Qroblem area is during
the fall semester before the soil freezes. The estimated time for teaching this problem areais 1 to 3

days depending on how much time the teacher wishes to spend on discussion and conducting the

su@gestid exercises. The materials in this pfoblem area were selected and written with the?ollowing )
assumptions: : . )

1 _Tha.t all students need to understand the method of collecting a soil sample.

2. That each student will have the opportunity to collect a sample from his/her own S.0.E.P.

The instructor is encouraged to conduct a local search to Tocate other supplementary materials.

The items in this problem area are for reference or, modification as the teacher adapts these mate-’
rials to his/her local situation. . .

\ : L}

CREDIT SOURCES:

These materials were develJpéd through a funding agreement, l'?-33-21-D-0542-388 with tr;e
llinois State Board of Educ'ation,} Department of Adult, Vocational and Technical Education,

Research and Development Section, 100 North First Street, Springfield, Illinois 62777. Opinions &
expresséd in these materials do not reflect, nor should they be consyued as policy or opinion of the

State Board of Edupation or its staff. ' o
. . .

The teacher’s guide, workheets, and sample test}questions were developed by Jerry Pepple,
Department of Vocational and Technical Education, University of Illinois. The transparency mas-
ters and transparency discussion guides were prepared by Vocational Agriculture Service, University
of Illinois The information sheets “Soijl Testing Services_ in Illinois,” and the recommended pro-
cedures presented are those proposed by tHe Department of Agronomy and the Cooperative Exten- -
sion Service of University of Illinois. Suggestions and guidance in the development of these mate-

rials were provided by the Rural Core Curriculum Pilot Test Teachers.
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' TEACHER’S GUIDE . .

. Unit: Soil science and conservation of natural ;'esources
Il. Problem area: Collécting soil samples : “
I1l. Objectives: A£ the close of this problem-é/réa students-wiII: .
1. Know the materials needed for sampling soil.

-» 2. Understand the steps to follow in sampling soil.

) 3. Know the recommended number of samples to take in fields, lawns, gardens, and rower
beds

IV. Suggested interest approaches:

“

1. Legd a discussion on soil sampling by asking students if.they have ever taken soif samples. ,
2. Take the class on a field trip to a soil testing laberatory. {

Have a local fertilizer dealer as a guest speaker to discuss the importance of proper soil
fertility.

V. Anticipated problems and coneerns of students:
1.  Why do‘ we take a soil sample?
N .
2. What factors influence the number of samples t6 be taken?
3.  What is the procedure to follow in taking-a good soil sample?

4. How are the samples correctly prepared and packaged for testing or sending to a laboratory?

5. "Why is information about past history and yield included with the sarﬁpleé?

N v

6. When and how often should a soil sample\ﬁe\tayken? y .
- 7. What are some things to avoid when taking a soil sample?

" 8. What soil testing services are locally avajlable and is there a charge?
~

9. How do | take soil samples from greenhouse bench craps, nursery and greenhouse potted ' 4
crops, and plants in the home?

VI. Suggested learning activities and experiences:

1. Have class read VAS Unit 4007 and record tentative answers to the problems and ‘concerns
identified by the class and instructor.

. 2. Distribute Soil Science Worksheet 1 and have students complete the blanks.
g ;
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VIl

VIIIL.

0

IX.

- .

Py

3. ow fransparencies 1—11, e

¢ ’

Following instructions and sampling tools. - .
b."  Watching for unusual areas- ts '
c. Taking samples from each area. . -
. r

.

4, Distribute ﬂ-ﬁ soil test report forms.

5 Show transparencies 12—14. . ) )

a. ' Completing the informatiBn sheet. ) ' J -

b. Follow test recommendations. -
¢ et
6. Distribute soil sample information sheet for lawns, gardens, anAo‘wer beds.

7. , Discuss important facts concerning s&Qsampling from lawns, gardens, and flower L'gedst

8. DiscusS"PTOWtb’eﬁmbtefe‘F“drm“B— using the Sample Form as an example. T

9. . Take students on a field trlp to collect soil samples or make thls an out- of-class assign-
ment. Use Job Sheet. 1.

’

‘Application procedures:

>
1, . Have .each student take sonl’samples from his home, greenhouse, or houseplants for testmg.

2. The interpretation of the sonl tests will be emphasized in the proQIem area, “Applying Soil
.Sample Test Results.” :

e

e

Evaluation: ] ! e

1. Prepare and administer a penC\i\and paper test usmg the Sample Test Questions as possible
test items. .

2. Collsct and grade Soil Science Worksheet 1. |

.
LY

é. Give credit for bringing soil samples from home for testing{.
. Q - > N
4.  Have students demonstrate how to collect a soil sample and prepare it for testing.

Y

References and aids:

1. VAS Unit 4001, Vocational Agriculture Service, Uni\./ersity of Ilinois. ‘

A

. 2. Soil Testlng and Fertility Transparencies and Study Guide, Vocatlonal Agriculture Service,

University of.Illinois.
3.  Soil Test Report Forms A ar.1d B, Vocational Ag’riéulture Service, University of lllinois.
4. Soil Test Repo_rt Form B, Completed Example. ‘
5.  Soil Test Procedures for lawns, gardens, flower beds, and greenhouse soils.

6. Soil Science Worksheet 1 and Job Sheet 1. T o~

4




7. Hand out on Soil Testing Services in Illinois.
8.  Supplies and tools:_
) a. Supply of small paper sacks. ‘
b. Box of basket for carrying the samples.
- c. Pan or bucket for mixing the‘samples.
. d. Trowel, spade, soil probe or auger to dig the samples

° 9. Sample Test Questions.

’

- .
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| INFORMATION SHEET _ ’

- ¥ 4
SOIL TESTING SERVICES IN ILLINOIS
’ A} -
4 , . . ) < e .
In response to inquiries about the location of soil testing services in different parts of !llinoss,
an inforration sheet listing soil testing laboratories is included in this problem %area. These labora- *
tories submitted soil samples for check testing to the Department of Agronomy,-University of

’

{Ilinois during the past year.
_ Reliable soil tests provide a valuable service to the people of Iilinois. The soil testing program
in Wlinois is Mddecentralized service provided by IocaNaboratories. The program is not rigidly regu-,
lated by any agency, but acquires direction from the Departrhent of Agronomy and the Cooperative
Extension Service of the University of llinois and the Agricultural Stabilization and Conservation
Service. Thes€ agencies are interested in helping to assure accurate soil tests, valid interpretation of *
" these tests, and practical recommendatpns for soil treatments *o !{linois farmers.
- - . ]
All agencies interested in the soil testing program agree that all soil testing laboratories in llin-
“ols sho_utd“nWt“the' following minimum standards.”™ ~ — T o - o o o

1. The standard of taking and testing 11 soil samples per 40 acres has been established.

* Although it may not be*practical to adhere rigidly to this standard, one sample for every

three to four acres should be used as a guide, depending on the soil type variations in any
field. ' '

-
¢

2. A recommended soil treatment should be based on bath an interpretation of the soil test
results and a knowledge of the field history (cropping and treatment). Laboratories shou!d
either refuse samples that are not accompanied by a ﬁeld history form or should return the
results of the soil tests with the notation “Insufficient information for a sound interpreta-

* tion.” ¢ . .

3. The testing techniques provided by the Unversity of Illinois Department of Agronomy
must be used in making the tests, and the work must be done by a qualified soil testing
technician. . —

4. The soil test report form should clearly identify the laboratory and should accurately
record the results of the soil tests.

5. To maintain an acceptable level of accuracy in the tests, each local laboratory must submit
samples.to the Agronomy Soil Testing Laboratory for theck testing.

6. Recommendations for corrective soil treatment must be made™by or under the direct super-

“vision of a qualified, person. An agriculture college graduate will be considered qualified

if his or her training included work in soils and if he or she has kept abreast of develop-
ments in soil technology.

a
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Soil Test A INFORMATION SHEET o

Form

DIRECT{ONS FOR COLLECTING SOIL SAMPLES .

'FIELD SAMPLING

Start for the field to collect soil samples only after you understand\the importance of sampling and
how to do it. Over a period of years, a farmer is likely to invest several thousand dollars on the basis of ™™
results obtained from soil tests in a 40-acre field. It is easily possible to make hundreds of dollars for an
extra<hour spent in careful samp}_xng and recording the location of each samp]e The best laboratory tests
in the world made on samples~that are carelesslmn are not only worthless but may lead you to spend
thousands of dollars for plant nutrients that you don’t need while you neglect to buy nutrients that your‘

( fields lack. * s

When the soil finally gets into the test tube in the laboratory, about ! teaSpoonful is going to repre-
sent 2 to 5 acres. It had betser be the nght teaSpoonful’ ' *

The leafiet is planned to help you to understand how to get samples that will provide a sound basis '

for investing your money in fertilizer and limestone. Take time to study it.

N\ H ’ ‘ -
MATERIALS YOU WILL NEED

A supply of at least 11 small pa;;er sacks (for a 40-acre field).

A basket or box for carrying the samples.

A pan or buckét for mixing the small samples.

A trowel, spade, or auger to dig the samples. .

-

A ' ~ e . T~ /—\
STEP NUMBER 1. PLAN WHERE TO SAMPLE AND HOW MANY SAMPLES TO TAKE.

' First check the descriptions under situations A and B to decide,which p]an to follow. 3

- Situation A. Fields that appear to have only. one kind of soil and where recent past cropping and _fer-
tilizer and limestone treatments have been the same throughout. You may follow a regular pattern as In-
dicated on the diagrams on the back of this sheet . ’ B '
For a 10-acre field take 4 samples at locatnons corresponding to 1, 2, 6, and 7 on the diagram for a ‘o
9 20-acre field. ) . AN :
Each sample shofwn\by a number on the diagram is a mixture of 5 small samples taketh within a square
rod at the places shown by the x marks: The reason for taking these 5 small samples is to make certaxQ
that the wholq sample does not come from band of fertilizer applied in a prévious year. -~
Eleven samples are suggested for a 40-acre field, 7 for 20 acres, and 4 for 10 acres in order to outline §
areas with different fertility status due to unseen soil differences or diﬂ"erenf:es in previous fertilizer or

limestone applications or cropping systems. - p

Situation B. Fields that have different kinds of soil, that have problem areas, or that have been
cropped, fertilized, or limed differently in the past™5 to 10 years. ~—
The same general suggestions apply as outlined under situation A, but you will want to take enough .8
. additional samples to fully represent the different conditions within the field. This is a matter of judg-
mei‘t but remember that a few extra samp]es take little time or money but may give a much better picture
of the fertility status of the field.. erCa are sampled gnly once in 4 to 8 years. Don’t gamble oh short cuts

@

to a good sampling job.

. ~
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INFORMATION SHEET

Ve

_ _ .40-acre fleld . . 20-acre field
v ) (e
C ) ) (®) )
. X X 4 X X X X 7
b b b
X X (7) X X X X (7
X x . . bx b
. X _ . b
2y X X %) 2) (‘ X x
. X X X X . X X
' X / b4 X . . .
X X (6) B X X . X X (6) )
X X ) e x X
/ X M X
. v Q X X X X
) / (10) @3) , '
X X X % X X &
X X b
X x ON X X - X X (5)
X x b X
. ¥ N X X
“4) X x 11) @ X, x ‘
X X X X X x
‘ b ) b .
X x X X x[ X ’
<

‘ .

STEP NUMBER 2. TAKE THE SAMPLES AND RECORD THE LOCATION OF EACH SAMPLE AND OUTLINE LOW
sP?rs KNOLLS, DRAWS, ETC., ON THE MAP. .

2 ' 4

This information is needed to help you or the person who interprets the tests arrive at the proper
treatment. If you plan to treat according to soil tests, then you must know where each sample came from!

i [ ’

STEP NUMBER 3. PREPARE THE SAMPLES FOR TESTING

Let the samples air- dry with the tops of the contamcr;’ open for seVeral days. Don’t rush the drying
proccss by placing samples on a sgve or radiator. This will produce misleading test results.

Break up clods and lumps so the,soil will pass through ordinary window screen. The samples are
ready forjtesting. . ‘ . )

\ -
1

. ' . . ;-
STEP NUMBER 4. FILL OUT THE Ij:dFORMATION SHEET, SOIL TEST FORM B."

This form lists the cropping history‘. previous fertilizir, lime, and manure treatments, and other in-
~formation to supplement the information supplicd by the soil tests and thus lead to more sound fertility
suggestions. The soil test is an important tool in diagnosing fertility needs and in suggesting treatments,
but it should never be the orly tool. Here is an illustration to prove the point. If you apply lxmcstonc
according to the results of a soil test and then retest within two years, the second test will show a con-

.

siderable limestone requirement even though there is enough in the soil for htgh yields of legumes. The

soil test-by itself in this case is misleading. - -
STEP NUMBER-5. MAIL OR TAKE THE SAMPLES TO THE LABORATORY, - . ' 7. ,
. L, }
. Cooperative Extension Work in A;ricult\ure and Home Economics ’

University of Ilinoia College of Agniculture
Department of Agriculture cooperating Louid’ B. Howard. Director.
Acta approved by Congress May 8 and Ju/ne 30, 1914,

7 .

d the United States

10
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Soil Test ) ~N =~ ~ { ' ’
Fpmjn‘ . o . / )
SOIL SAMPLE*INEORMATION SHEET .
(. (To accompany soil samples; complete one form for each feld) . ’:5‘\1\
. . DATE__
« * ~ )
, .. Township______ . Tests Desiréd:
. / " Section Qtr___ pH. .
‘ — ‘/ —_ _County ) Field s - P
’ i Acres : K —_
;! / g _Samples N oM —_—
TENANT___ ___ __ _ __ - e .+ _.___ ADDRESS ' __ __ __. . . - - -
OWNER___ . ! — .- ADDRESS_  __ _ s

.l

In order tRat the results onthc t€st may be prgpcrly analyzed and’ inicrpretcd, the following information
" should be st bmitted with the samples from each field:

-

v ’ . e n e e e e - h merame—— e e
1. Soil type name. > e — . _
2. Kind “of soil: sandy___ >*_ _&il: loam__,___ ___ clay __ __ mugk._ . ' ~
3. Is drainage good_____ ___ fair./___ ~——— Poor_. e —? .
4..Has the field ;{)cen limed recently? /. __ \7hen?. --=——.. Amount per acre __. _ _ _ _ .-
5. Amount of fc}rtilizcr applied per ?ére ‘1as§ yearrN___ PO, . -—— K0 - . — -
6. Cro;;pi’ng intentions for hext fou;iyears, expected yields, and tillage system (;;ldw. chisel, disk, no-till, etc.):
f ' . r
" f Intended Expected Tillage - -
, / crop yield system
. v : 4 < - s
This year 4 S A h
o4 ' « -
Next year A i . -
‘ ~
Third year S -
) {
. Fourth year .
7. How deep do you plow? \ L ~ ~
8. Are there ary special "roblcms? - \N— et e -
e ¢ - '
, ‘., v e
L T . . -
» ~ o L, A
O Y A o
J _ : o \/ - i
. ) N : N
J C R

N »
Reproduced (4}: classsoom teaching purpo“vith permission of the Coope;'.htive Extension Service _

« ! . -
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MAP OF THIS HELD

' {(Number the sample locations) ! ‘
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Soil Test . SAMPLE FARM
Form i '

SOIL SAMPLE INFORMATION SHEET

{To accompany soil sumples; complete one form for each field)

DATE Septemper 20, 1980 .

‘ -
. Township_land = Tests Desired:
‘ . Section___12 Qtr._NE pH___X _ =

~ Brown County  Field_ I —— P X

- ' Acres 66 e KX

. » Samples 22 - OM_X____

TENANT __ _ Jack Farming_ __ ADDRESS. Route 3. Goodland, IL 00101 _.
OWNER: > Milo Sorghum - _ ADDRESSFieldcrop, IL. 00000 ¢ ]

-

In order’that the results of the test may be Ppraperly analyzed and interpreted, the following iffformatio
. should be submitted with the samples from each field:

g . \
;JL Soil type name.._ Drummer, Raub, Parr, Dana

2. Kind of soil: sandy _________silt loa;n__
N

3. Is drainagé good_Parr_Dana _ fair__ Raub

X

— 8. cday . _muck ___ _

-

AN
poor Drummer” >
3.3-Ton/Ac North 46

Yes

4. Has the field been limed recently?__

When?. _. 1975 Amount per acre2.0 Ton/Ac South.20

‘ ' : 10E J%sé c /IEO'lb%Kc4
. i : . N- None < . as -tas
3. Amount .of fertilizer applied per acre last year: N-_None —- P.O, Kz(? 200 1b5/Ac

200 " 1bs/AcC”
t 36

West 36 - - iew

S <
6. Cropping intentions for next four years, expected yields, and tillage system (plow, chisel, disk, no-till, etc:)**

Rt

JIntended Expected "Tillage b
R crop . yield . systert’ “g:’,_,
N P 1 . . ’ oe
Thisyear 1981 ___Corn_, . 200 bu./Ac. Plow after_corn
« Nextyear 1982 Soybeans ‘_,ﬁonby./Aci No_fall tillage
‘ : "+ after.beans
Third year 1983 Corn__ __200 bu./Ac. s
Fourth year1984 Soybeans 60_bu. /Ac. ———
. 7. How deep do you plow?__7"-9" M‘i ’ T
~ ;

8. A;cﬂwrcanysbcda]pnﬂﬂmns? The Drummer soil tends.to pond_in some areas. There

a

is a 10 percent slope in the Northwest section of the field. The area around »

: 1%
Site #10 is whe&é the old barnyard was located.
—

—~F

One sample was taken for every 3 acres of land. Each sample is a composite

of 5 cores taken 6"-7" deep from an-area about 15 féet'squaré. Note Field map

to locate sampling sites and the soil typesain the field.

Reproduced for classroom teaching purposes with permission of the Coqberative Extension Service

- .

. ! '




MAP OF THIS FIELD

(Number the sample locations) T

4 Top of mdp is north ‘ § -
66 Acres - ‘ N\ I . @ = composite sample
Distance between dots — 270 ft. = 90 steps ‘4. 6B = Dana IR
. “ 1562 = Drummer
' +221C2 = Parr .
481A = Raub ’
A, v
é X
~ sloping \

\ - - f:ixta

'y "
221€C2
- stones )
) light 7~
colo 14 @
152

® @

48 ,
) south Co. ©

Vocational Agriculture Service
434 Mumford Hall
Urbana, 111. 61801

’
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information éheet
SOIL TESTING LABORATORIES - ALPHABETICAL LISTING .

- January 12,

]

1979

List of laboratories submitting soil samples ‘for check testing to the
Department of Agronomy, University ‘of I1linois at Urbana-Champaign dur1ng 1978:

'1. Agra Soil Service C9.

U.S. Hwy. 20
Stockton, IL 61085 .
JoDaviess County

P.0. Box 261 %
209 S. CT1nton Street
CoTT1nsv1TTe, 1L, 62234 .

* Madison County -

3. BeTTeviTTe Area College : 11,

Dust Kickers-Soil Testing
2500 Carlyle Road
Belleville, IL 62221

St. CTair County

12.

) ’Brandt s Fertilizer Serv1ce Co.
P.0. Box 276
Pleasant Plains, IL 62677
Sangamon County

s

5. Bruch Laboratory 13.

‘ Cyndy Bruch ~
Box 339, R.R. #1 ¥ ;
GranVJTTe, IL 61326 - *

Putnam County °

6. Clark Co.
R-R- #1 * N ,@;,"
Marshall, IL 62441 &

Clark County

15.

7. Crop Chemical Testing
R.R. #3, Box 147 .
Apcola, IL 61910. had
Coles County

8. CumberTland Agri.

P.0. Box 95 .
Hazel Dell, IL 62430'

Cumberland County

Alvey Laboratory 10.

Soil Testing Laboratory 14.

Laboratory 16.

Eastern ITTinois Soil Testing
114 S. Chicago, Box 54
Rossville, IL 60963
Vermilion County

Edwards County Farm Bureau
Soil Testing Laboratory

15 S. Fifth Street

Abion, IL 62806 .

Edwards County

Edwards Soil Service
601 N. Court Street
Pontiac, IL 61764
Livingston County

Effingham Equity
Soil Testing Laboratory
P.0. Box 388

Effingham, IL 62401 y

Effingham County

tfayette County Farm Bureau

Soil Testing Laboratory
112 N. Sixth Street

. Vandalia, IL 62471 . -

Fayette County

Graymont Co-bp Association
Graymont, IL 61743
Livingston County

Greene County Farm Bureau
Soil Testing Laboratory
319 W. Side of Square

- Carrollton, IL. 62016

Greené’Coqnty

Grundy County Farm Bureau
Soil Testing Laboratory
116 E. Washington

Morris, IL 60450 , .
Brundy County

15




17.

18.

19.

20.

21.

22.

23.

24.

25.

:Box 279
Borinton, 1L 61727 »

™

Hamilton County S;:T\Test1ng 26.
Courthouse

McLeansboro, IL 62859

Hamilton County

: 27.
Hancock Extension Soil Laboratory
P.0. Box 168 . "
Carthage, IL 62321
Hancock County :f
28. .

Kaiser Chemical Co.
Soil Testing Laboratory
Sullivan, IL 61951
Moultrie Couhty

Key Agricultural Services, Inc. 29.
114 Shady Lane - :
Macomb, IL 61455

McDonough County

LaSalle County .Fgrm Bureau :
Soil Testing Laboratory 30.
Rt. 23 North, P.0. Box 8@ N
Ottawa, IL 61350 ) :
LaSalle County

Macoupin County Farm Bureau ®
Soil Testing Laboratory 31.
210 N. Broad

Carlinville, IL 62626
Macoupin County

Marquise Farm Supply, Inc. _
Soil Testing Laboratory 32.

DeWitt County
— .

Meiners Farm Service, Inc. 33.

Soil Testing Laboratory

Colfax, IL 61728

McLean County

Mid- Amer}can P1peiine Co.

"(MAPCO) 34.
Soil Testing Laboratory y

R.R. #2 .
Athens, IL 62613 . , 1o
Menard County "
~
3
7

* ~
o ‘ v

C
J\‘
Midwest Soil Testing Service
Danforth, IL 60930

Iroquo'is County

Mississippi Valley Sghl Testing
1610 Keokuk, Box 96 /
Hamilton, IL. 62341
Hancock County
Mowers Precision Crop Counseling

Service ~
107 N.~Franklin
Toulon, IL .61483
Stark County ' ’ .

Irwin H. Parrill

Soil Testing Laboratory

‘R.R. , Box 159

Edwardsville, IL 62035 . o
Madison County ’

Pike County Farm BJ%eau "
Soil Testing Laboratory .

Route 36 East

PittsfieTd, IL* 62363

Pike County - y

Randolph County Farm Bureau
Soil Testing Laboratory
South St. Louis St., Box G
Sparta, Id 62286

Rando]ph County

R1chardson 5011 Testing Laboratory
R.R. #1

Céntralia, IL 62001

Marion County

Rich-Law Service Co. [
P.0. Box 403

Olngy, 11} 62450
Richland County

Douglas H. Riley

51G+S. Euclid Avenue

Princeton, .IL 61356 /
Bureau County

I-F-1-15
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35.

. 36.

37.

38.

39,

40.

41.

42.

43,

Scottland Soil Laboratory
Scottland R. #4 - .
Chrisman,. IL 61924 ~*
LEdgar County :

¥
Sharp's Soil Test1ng Serv1ce
Tyler Elevator )
P.0. Box 337 R
Elwood, IL 60421
Will County *

Max Slape ’

Soil Testing Laboratory
R.R. #1

Shelbyvitle, IL 62565 -
Shelby County

Shields Soil Service
R.R.

. Dewey, IL 61540
Champaign County

Skiles Fertilizer Service
Soil Testing Laboratory
P.0. Box 267 f
Astoria, IL 61501

Fulton County

Southern I]]1no1s Farm Foundat1on
Soil, Testing Laboratory

P.0. Box 335

Vincea, IL 62995

Johnson County

Sparks Soils Testing Laboratory
122 S. McLean . -
Lincoln, IL 62656 ¢

- Logan County .

Spoon River F.S. Inc.
Soil Testing Laboratory
E1Tisville, IL 61431
Fulton Countdl

Standard Laboratories
*P.0. Box 128

Goodfield, IL 61742

Woodford County

45.

46.

47.

48.

49.

50.

51.

52.

Stringer's Soil Service
R.R. #2
Assumption, IL 62510
Christian County

Pl
Taylor Soil. Laboratory
200 Meadow Drive
Macomb, IL 61455 ° ,
McDonough County

Top Soil Testing Service
133 Maple Street
Frankfort, IL” 60423
Will County ‘/

Twin County Service Co.
Soil Testing Laboratory
215 N. 12th Street
Murphysboro, IL 62966
Jackson County -

Vermilign County Farm Bureau
Soil Testing Laboratory
431 N. Vermilion
Danville, IL. 61832
Vermilion County  ~

~

Warren County Farm Bureau
Soil Testi g Laboratory.
1000 N. Mafp Street '
Monmouth, IL. 61462

warrenétounty

White ‘County Farm Bureau

"Soil Testing Laboratory

304 E. Robinson &
Carmi, IL 62821-
White County

Whiteside County Farm Bureau
Soil Testing Laboratory

100 East Knox

Morrison, IL 61270
Whiteside County

. v
The Zellen Laboratory

2808 W. 4th Street
Dixon, IL 61021
Lee County
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INFORMATION SHEET IR
SUGGESTED INSTRUCTIONS FOR OBTAINING .

SOIL SAMPLES FROM LAWNS, GARDENS AND GROUND BEDS '

¥

Obtain at least one composite sample for each soil difference. Differences can be due to
T \
texture, slope; color, &rainage or past treatment. If a ”prob‘tfm area” is sampled, keep it
separate from the other’ composite sampgs.
For a composite sample obtain 10-15 samples from each area. Samples from individual
eds should not be mixed. Take samplesto.a dépth of 6 inches in flowerbeds and gardéng
and 4 inches in lawns.

4

. ~. N [
Mix the soil for the composite sample and take out about oné\gipt. Label each composite

'

sample with a number and name. Keep a record of the area from wﬁich\the samples came
and fill out the information sheet ’B’* as completely as possible. Also includé‘the\follow-
ing: : T~

a. The size'of area (dimensions or number of square feét):

b.  How many years has garden (or lawn or flowers) been in this spot?

e Do you have manures, compost, leaves or other organic material available each year? )

(Yes or No) If so, how much?

d. What particu-lar difficulties.go you have with plant growth in this area?

©

] . I-F1-17




INFORMATION SHEET o '
SUGGESTED PRéCEDURES FOR SAMPLING GREENHOUSE SOILS ‘

A. Stockpiles of Soil Mixes R \

1. Take 10-15 samples from various locations in the stockpile and mix to obtain one

N
composite sample.

2. Do not sample the surface. (Salt cor_1tent may be higher due to evaporation.) ! !
3. Sample to a depth of 10—12 inches. . : : :
| ¢
B. Pt;tted Crops

1. Use 10—15 pots to make a cross-section of a composite sample. R

. 2. Inlarge potsa prbbe can be used with minimum damage to the roc;t system. In small

' / pots the root ball will need to be removed from the pots and a sample of soil removed

/ ‘from the top of the bottom to theroot ball where the roots are actively growing. The

“.

soil can be replaced L';y soil stock mix. ’ ‘ ‘

L




WORKSHEET 1

Ps . Lo SOIL SAMPLING N

1. List four reasons for taking soil samples:
3 . . . - 1 J“ 2,

C
a. . L
hY)

2. What does a soil test show?

3.  What other techniques are used ta evaluate fertilizer respoﬁ'ses?

\ . . "
4. What factors influence the ﬁumber of samples taken from an area or field?

a. : .

b. . L i

C.

d.

e. ) i . 3

4 . ‘ . '
\ 5. Describe some pitfalls t0 avoid in obtaining a good soil sample. \ x

) ) a. ‘ l e.

- . b _ . f.




10.

3

[

9. ’ L

r3 -

v

[y

What equipment is‘heededsto take a soil sample? -

Y
-

a. g = c.

:a;

'{
b. . h z‘ M




. . . "o

11. Placea small‘number where each cofposite sample woﬁld be taker; in the 20 agre plot below.  «
o

- L .

°

, Ny, - s
N . y ! i} .
= Mgl sloping
’ [ 3 .
. ; r. 7
- N -
X - ©
D - ; -_} ‘ ‘
v ' *
N ’
- Y [} <
X .
N \\ s
B S

an

- | 9 p I

LRIS ,

. 12. Sketch a diagram of how you would obtain one composite sample.,
[ 4 * - q
-~ . :
o ) -
[ . -
’ R N o <

o

1
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, JOB SHEET 1 |
‘ ' SECURING A SOiL SAMPLE
® Lt
- ¥ s> \ .
Locqte a field, Iawn,(or garden and complete the foIIowinQ steps;
. \
1. Divide the field, lawn, or garden into_sampling acres. ‘ ‘~ . s
* ~
- 2.  Obtain the necessary samples from the sampling area. .

4 A
2 ” '\/—\
3.  Complete Form "“B.” The field map should include tﬁe acres, soil types’ wuthm/t
sampled area, and the location of each sample. {Soil types can be determined by using .
the county platbook and soil stirvey book?)

4.  Deliver soil samples-along with Form B to a soil testing laboratory.

. -
b
\\
A "\ .
. & ~ v
w&‘ .
.oouE
, "
. , ' ™~
- -
\
ican - o
. . c '
~ Qo
‘. \
e N
*&:‘ .
s °
; , v
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.o _ TEACHER'S KEY | N
WORKSHEET 1
L1

. ' SOIL SAMPLING

' -
!
. 3

¥

1. List &ur reasons for taking soil samples:
- 4

’ a. Makes more efficient use of resources.
b. - Mairf;iLMgLfeniliw level. L7 )
c. Avoid .applyinfq_vg@cLelements.
d. - Rateis matched to crop yields. "~ -
2.  What does a soil test show? . L ’
a, pH Ievel\);‘, ¢ *
b. phosphorus level .
—y potassium level ’ )

,

3. = What other techniques are used to evaluate fertilizer responses?

.7 .
a. Plant and tissue tests . e. __ Fertilization guides -
Y * s . /“7
b. Observed deficiency symptoris f. __Knowledge of nutrient removal by crops
. -
' c. Research data g. __ Past crop responses to fertilizer
d. Demonétratign plots “ T %
4. What factors influence the number of samples taken from an area or field?
: A
a. Slope, color, texture, structure of soils
- . - —
b. Erosion -
--C. Past treatments
'J o

d. Cropping system

> N

e. Land use history
5. Desbribe/some pitfalls to avgjd in obtaining a gbod soil sample.. )
- L Don’t take samples from fence rows, . -
-, Don’t mix different soil types e. _ dead furrows, etc. .
- ™ . Ve
b. Don’t use dirty or oily togis f. __ Don’t sample below plow depth .
c. Don't artifically dry samples 9. _ Don't lose the map of sampling areas

d. Don't take sample from fertilizer band

© ° )
a*®

2

»
.

&
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ML b ! - ) 1
y N . r ’ ) ' ]
- .
6: Describf the procedure to4ollow when collecting a soil sample. - . o i
Y 1
a. Use soil auger, soil tube, spade or trowel ¢
b. 1 ‘Remove surface trash , - ) ‘
] o e i T e ’
c. Use center %'’ of spade stice « 9 9" ! .
— , ’ ) e T~ \ hd
4. 5 Use recommended number of samplinggreas 2
e. Sample to plow depth - ’ ' s
F I ]
. f. ____ Use clean containers, A = i -
4 a ) . »
g. Mix thoroughly and place in marked bags. - \\
7. Why is information about past history included with the sample? \ ] \
. . L 2
. . -
a Provides information about practices used which miqh‘t‘iﬂuence fertility responses.
b. Former yield information and future goals are needed to provide an appropriate
fertility recommendation. - - .
3%’;}
. o . Y
8. When and how often should a soil sample be taken? .
, ) p
" a. ‘4 ~ 6 years . ' ,
_— <& *
I ¢ —
[ N J
b. Before tillage or soil treatments 20 J
-
\ ™
C. In fall for spring planted cro;&aﬁd in summer for fall planted crops. .
. ‘ v ) ,&“"w
o)
9. . What soil testing services are locally available? )
a. lilinois Soil Testing Laboratories N
- b Farm Service Dealers -
s ; c. Other: schools and private institutions Y J ) - '
10. What equipment is needed to take a soil sample? R
< : - N -
a. Small sacks . _ . Probe, auger, or spade or trowel
b, Pan or bucket d. Box forcarrying samples
¢ ' ‘
, 25 .




‘ .
-
1. omposite sample would be taken in the 10 acre plot below.
. There are ryany combinations, bt avoid the tree, eroded area, and fence row.
@
: > N
[4 J ‘
. v '\". Q .
. : MO PN v P
i [N . o ‘zs;%r;} \ sloping", . ) : NN
K ‘ s .
- . ’ 5 ‘ ~
— ~ .
. '

) ‘ Old.Feedlot ¥y /
' [ ]

Ky ® 7////// ////// o ¥ 3
"
‘/ h
. by % .
e
) . . _ '\ ~— X . ! w
j e ~ Take 7 samples for the 20 acres. . s
| —~ - ‘
, . }
/ -~
12. Sketch a diagram 6f how you woﬁld obtain one Eomposite sample. ) ) ’ .
- : N, - 4 ¢

. . A /

R B¢ —— ——5-steps— — —4 — —C . . o

. \ R . i .

N | s
4-\steps l ; ’ /
. P b
I
I

. KN
o \\

AN
'“‘t;“ A Stfps i ' /
":4 % %ﬁ‘u °
. e | . ;
.;’A 'y ) I ‘ ~ g' 1/
e : o L
« E—'——]——-'—S—steps—-—-'——;JD . ;’
0 - ‘. % ) @ . .
) I-F-1-27
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" TRANSPARENCY DISCUSSION GUIDE

~1.PH (SOIL REALTION)
2. PHOSPHORUS
P, TEST- aval. to plants
P, TEST- totsl amt. In scil
3. POTASSIUM

A GENIRAL EVALUATION IS MADE OF:

1. SOIL TEXTURE
2. 5015 coLOR
3. ORGANIC MATTER CONTENT

HAT A SOIL TEST SHOWS

(HINKQ DITERMINATIONS ARE MADI FOR:

SOIL TESTING AND. FERTILITY

e * 1. A soil test is a chemical test to determine
the amounts of various plant nutrients present
in the soil in forms that are available to plants.
Soil testing can be done in a laboratory, or °
with soil test kits in the field. Each type of
soil test has its advantages and disadvantages.

a.- The'soil test kits, commonly called
"quick, rapid, or indicator' tests, are
faster; and the testing can be done in the

- field in a few minutes. These tests;

however, are not as accurate as a lab-

oratory soil test.

The laboratory soil test takes more

; ‘\ >

time because it.is more precise.
Representative good samples are es- °
sential to religble soil tests.

TOOLS OR TECHNIQUES FOR

EVALUATING FERTILIZER
RESPONSES

1. PLANT AND TISSUL TISTS

—

3. O8SIRVID DEFICIINCY SYMPTOMS .
3. RESTARCH DATA

4. DIMONSTRATION PLOTS

5. FIRTILIZATION GUIDES '

6. KNOWLIDGE OF NUTRITNT USE AND

RIMOVAL BY CROPS

7. PAST CROPPING MISTORY AND

INFORMATION FOR COLLECTING
s;ou.

GLT SANPLE CARTONS AND "8‘“’“ SHEEYS |
OFCMATIONS TRALHER, OF
XTI AGVION MAKT SOU TEST CARLY. WEEKS

T PROSE YOUR AMICUL TURAL

RESPONSIS TO PIRTILITIR

SAMPLES

-~ -
. -

2. In addition to t e\‘experience of a farmer,
there are a num of other tools or techniques
available for determining nutrient require-
ments. These are listed on the transparency

~and the advantages and disadvantages of each
can be discussed.—

~t

3. An important item that must accompany
the soil sample is the information sheet. This
sheet, properly completed, aids in the inter-
pretation of the soil test and in making fer-
tilizer recommendations. The sheet should be
completed and sent with the soil samples. The-
time spent giving specific answers is well spent.

'
/
7
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"DIRECTIONSFOR SAMPLING

DIVIDE YOUR FIELD INTO AREAS FOR SAMPLING ¢
ACCORDING TO THE DIFFERENT SOIL CONDITIONS
PRESENT

SAMPLING PRECAUTIONS

@

' AVOID SAMPLING FROM UNUSUAL AREAS, OR SAMPLE
¢

THEM SEPARATELY 2

"] © LIMED AREAS
) ©  DEAD FURROWS
WIND BREAKS
SNOW FENCES
MANURED SPOTS
WET SPOTS
ROADS
NEAR TREES
L ERODED AREAS
R MUCK AREAS

/ LABEL CARTONS AND DRAW MAP

? DIAGRAM YOUR FIELD THE WAY YOU
SAMPLED IT BEING SURE

i-#"—' THE SAMPLED AREAS
I h ’ L ARE LABELED THE sSaME

. AS TH! SOIL SAMPLE

. CARTONS

MAXING A COMPOSITE SAMPLE

v

* 4. For fields that appear to have only one

kind of soil or that have been cropped, fer-
tilized, or limed the same, you may collect .

} samples as shown by the dlagram on the

transparency. If there are soil difference
or problem area’, you -may want to also
sample these areas. A few extra samples

-take little time or money but may give a much

better picture of the fertility status of the
fields, Fields are sampled only once in 4 to

'8 years.

5. Over a period of years, a farmer is..._
likely to invest several thousand dollars on *

* the.basis of results obtained from soil tests

in a 40-acre field. It is easily possible to
make hundreds of dollars for an extra hour
spent in careful sampling and recording the
location of each sample. Avoid areas that
are not‘representative or that will give inac-
curate results, The best laboratory test ig

the, world made on samples that are carelessly’

taken are not only worthfess but may lead you
to spend thousands of dollars for plant nutri-
ents that you do not need whlle you neglect to
buy nutrients that your f1elds lack.

-

6. Take the samples and record the location
of each and outline low spots, knolls, draws,
etc., on the map. This information is needed
to help you or the person who interprets the
test to arrive,at the proper treatment. If you
plan to treat according to soil tests,~then you

‘must know where each sample came from.

o

7. The reason for taking these five small
samples is to make certain that the whole

. samplé does not come from within a band of

fertilizer applied in a previous year.

Eleven samples are suggested for a 40~
acre field, seven for 20 acres, and four for
10 acres, This number is needed in order to
outline areas with different fertility status sr
to unseen soil differences in previous fer-
tilizer or limestone applications or cropping

systems.
i

<8 _ .

,
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PLACE A HANDPUL
OF SO INTO A CARTOMN AND LABZL ~
WITH ITS SAMPLE NUMSER AND
OTHER INFORMATION CALLED ron .

Fn.L' OUT INFORMATION SHEET

! FILL OUT THE INZQAMA TION SHELT GIVING AS MANY
FACTS AS YOU CAN ASOUT
i 'Q
!
| PRIVIOUS CROP
' CROP TO BL GROWN
| LAST LIMING DATE AND RATE |
| WHETHER MANURE WiLL BT USID H
DEPTN OF PLOWING l
\ $01L TYPL
TYPE OF DRAINAGT l
YEILD GOAL

SPECIAL PROBLEMS OR CONDITIONS

FOR EACH SAMPLE AREA

WRAP SAMPLES
SECURELY AND MAIL

TO THE S0IL TESTING
LASORATORY

I-F-1-32

L} * %

)

12. Be sure to label sample and save a handful
of soil.

13. Fill out Soil Test Form B. This form
lists the cropping history, previous fertilizer,
lime, and manure treatments, and other in-
formation to supplement the information sup-
plied by the soil tests and thus lead to more
sound fertility suggestions. The soil test is
an important tool in diagnesing fertility needs
and in suggesting treatments, but'it should
never be the only tool. Here is an illustration
to prove the poipt, If you apply limestone
according to the results of a soil test and then
retest within two years, the second test will

‘show a’considerable limestone requireiment

even though there is enough in the soil for
high yields of legumes. The soﬂ test by itself
in this case is misleading.

3

»

14. Mail or take.samples to the laboratory.
The samples will be air-dried for several-
days at the laboratory before tested. Do not
place samples on a stove or radiator for quick
drying. This will produce mlsleadmg test

«

reslilts. -
3 -
4 ! . s -
- Pl - ‘: . 3
k]
R -




3.
~

4.

5.

~

TEACHER'S KEY .
SAMPLE TEST QUESTIONS . % -

~—  COLLECTING SOIL SAMPLES

°

e

Explain in writing two reason for testing soil. d

. . a
More efficient use of resources.

o

b.  Maintain high fertility. .

c. Avoid applying wrong elements. * ¢
k-

d. Rate is matched to crop yields.

'3

Select from the list below, three major items fOI"WhICh soils are tested Circle the correct
answer. .

a. Nitrogen . e. Manganese N

b.~ Calcium = @ Phosphorus . T

_ @ pH : g IronE‘.,

d. ‘Zinc i @ Potassium ~ +

Name four techniques, other than soil sampling, which are used to evaluate fertilizer responses.
- g « " . > .
a. Plant and tissue tests Fertilization guides

b. Observed deficiency s mptoms

" Knowledge of nutrient removal

c.  Research data - Past responses to fertilizer

d. Demonstration Plots S : ’ -

Place an ""X"’ in the blank to select the‘correct procedure to follow for collecting a represént-
ative soil sample.

a. Ten samples should be taken in each field or area.
b. Samples should be taken from soil below eightinches in 'cropland and pasture land.
c. Approximately one quart of mixed soil should be placed ina smtable container for

sendlng to a soil testing laboratory.
e

X d. Take the samples and record to the location of each and outline low spots, knolls,

draws, etc. on the map.

Select from the list below, the two areas from whlch soil samples shoul(?ﬁrf'bt be taken. Clrcle

the sites. . - . .
a. bottomland . > e. wet spots ' \
fence rows f. acid soils

pasture land ) roads and lanes
& upland ~ ) . .

T = .
_;. ’ & .
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6. Name two.items of information that should be.submitted on the information sheet with the
. soil samples.

. oz .
a. Previous crop Last liming date and rate
Crop tg-be grown Soil type " If manure is used
b. ial” ; A
7@ Why is it not necessary to analyze soil every year?
?, It takes a}eriod of years for the soil fertility levels to adjust. There is not a\'uy notable

yearly changes.

®

9. Identify four sampling tools.

[

. a. Soil auger

¢c.. _ Shovel or sp;de

b.

8. Why is proper identification of the soil samples important?

1}
Different fertilizer rates may be recommended for different samples.

a

Trowel

d.

Soi\l probe




o

I-F-1-35
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—————— _—10.. Name two locations.in_llineis where soil samples can.be sent for testing. B} ’j
a. lllinois Soijl Testing Lab3. ‘ ’ .
. ) b. Farm Service Déalers . .
" 11, Ovnthe drawing below, complete the following tasks:
f a.  Divide a field 'into sampling areas. The total field size is 80 acres._ |
b.  Place a small number on each sampling' ite in one of‘the divided areas. |
Area should be divided into 2—40@ fields. .
Avoid eroded area. |
Sample old feedlot, low spot, and sloping area separatgly. — i
Use 11 sampling areas/40 acres. — |
|
| i
’ ¥ / ’ 1
. / 1
|
/ old. feedlot sloping / |
*® ' . ) . / i
y a . C
® . :
» b -
) low spot
¢ . C ‘\ v hd
1 A" \ ’
0 " .
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,U‘NIT F. SOIL SCIENCE AND CONSERVATION OF NATURAL RESOURCES

IS
«

PROBLEM AREA: APPLYING SOIL SAMPLE TEST RESULTS®

-

LY
’ ’ £y
) ¢

SUGGESTIONS TO THE TEACHER: N _
< | .

This problem area s designed for use with ninth graae or beginning students enrolled in an
agricultural occupations program. The recommended time/ for teaching this problem area is during
the fall or early winter. The estimated time for teaching this problem area is 3 to 5 days depending
on how much time the teacher wishes to spend on discussion and conducting the suggested exer-

cises. The materials in this problem area -were selected and written with the following assumptions:

1. That agriculture students should be able to interpret and explain soil sample tests results.

2. That agriculture students should be able to recommeénd fertilizer rates by using soil sample
testresults. @ - : '

* . The instructor is encouraged to conduct a local search to locate other supplementary materials.
The ite;ns in this problem area are fd®reference or modification as the teacher adapts these mate-
rial's to his/her local situation. : —

L]

CREDIT SOURCES: :

These materials were developed through a funding agreement, R-33-21-D-0542-388 with the .
lllinois State Board of Education, Department of Adult, Vocational and' Technical Educaltj‘on’-‘?;?’
Research and Development Section, 100 North First Street, Springfield, lllinois 62777. Opwg’ons;
expressed in these materials do not reflect, nor should they be construed as policy or opinion o thg:;

kY

State Board of Education or its staff.

The teacher’s guide, worksheets, and sample test questions were developed by Jerry Pefb@e,
Department of Vocational and Technical Education, University of lllinois. The transparency mas-
ters and transparency discussion guides and soil test report forms were prepared by Vocational
Agriculture Service, University of Illinois. The information_sheets “Optimum pH Rangé for Vege-
table Crops” and ‘‘Soil Test Interpretation,”’ were developed by Horticulture Repartment, Vege-
table Crop Division, University of Illinois. Suggestions and guidance in the development of these
materials were provided by the Rural Corg Curriculum Pilot Test Teachers.

N

»




_ TEACHER'S GUIDE
- 1. Unit;  Soil science and conservation of natural resources.

Il. Problem area: Applying soil sample test results
[l L .

N\
I, Objectives: At the close of this problem area the students will: ' . \

1.  Be able to determine the fertility needs of various soils based on soil sample analysis
- e ° results. . 2
. . * \

2.  Understand the impbrtance of'soil pH:

~\

3. Understand the primary functions and, limitations of soil tests.

& W ) -

p ot IV. Suggested interest approaches: - ' -
) ' : : L ) .
Eo 1. Have students interpret results from the soil tests results 6f their own farms or S.0.E.
projects. : '

-

2. Have a fertilizer dealer discuss and help interpret the soil'tesi_results.

3. Lead adiscussion on the problems of using too much or too little fertilizer jn a field.

. ; ~
V. An(icipate(;blems and concerns of students: '
. L) .
» ‘ 1. How much fertilizer do | need to put on my field? Lawn? Houseplants?,
Vegetables? A
( 2.  Whatdoes N, P, and K mean? ) . )

3., Whatdoes pH refer to in a soil?

4. How does pH affect crop yields? ‘ ’ - e

5. How do | determine the amount of fertilizer to use from these results?

6. Howoftendo | need to take soi] tests? ‘ ) -

7. WhHat are some limitations of soil tests?
VI'. Suggested learning activities and‘experi'ences: ° y .

1. Have class read Soil Test Forms D—2, D--3, D—4, and Soi! Treatments Based on Soil
Tests. Record tentative answers to the problems and concerns identified by the class’ °

and instructor# .
2. Present and discuss transparencies 1 th‘rqugh 9 as students complete Worksheet *
(soil pH). . -
-~ - l .
3. Hand out Worksheet 2 (soil phosphotus and potassium). Show transparencies 10 ¥ .
through 20; -

o ! '
‘ bl

.
.




VIll. Evaluation: . °

>

i
4: Have students develop maps of thf:lr field showing
tion as shown on the Sample Farrq Example.

5. Have,each student make an oral o,’r\ written re
soil tests. i

/

6. SF\ow a film on soil fertility, suoh as:

xplaining the results of their

L

A4

a. "Making the Most of a Miracle” .
- bw. “Nutrient Deficiency Symptomsin Plants’’

¢. #Our Living Soil" . /' B . .

14

7. Have the students perform fhelr own soil tests using-asoil test kit and a pH meter.’
( Use VAS 4002a, 4003b, 4004b fot procedures id

VIl. Application procedt_Jres. //

&

/ -

1. At the close of this prob)em area the student will be able to efplain th\fertlllty )
recommendation on a soil test,and determine an appropriate fertility program on
his/her S.0.E.P. or other assigned project.,

i
= »

2

1.  Prepare and adminis;er a pencil and paper test using the Sample Test Questions
2

as possible test items. . . .
b ,Q “
. 2. Collect and grade §oi| Worgksheet.s 1and2. . >
3. Give credit for o/ral or written reports. .. : ) R -
; (
/
4. Give credit for completing own soil tests. .
A / ) . . L° N/
IX. References and ai?s: 4 ‘ - - ) ’
1. Soil Treatménts Basad on Soil Tests. “ O ) .
2. VAS UthOOZa pH Test for Soil Acidity, Vocatlonal Ag/cuItUre Servnce

°, Umversny of Jllinois. - ..

[

r{ K/
3.  VAS Unit 4003b, Testing Soit for‘t’PJaosphorus VocatlonangrlcuIture Service, -

\ 4 VAS

) nit 4004b%etermm1ng Avallable Potasgium in Soils, Vocatlonal Agriculture
Servj

ce, University of lllinois. 0 1 &
2 S ITestlng‘and Fertility Transpareﬁ‘cnes and Study Guide, °Vocat|onal~Agr|cuIture ,

ervice, Umverslty of llfinois. | . ) »

6. Worksheets1 and 2. ' . ) o,

7. Soil Test,Klt and pH Meter.

8. Complete soil test results forms B, D—1, D—-2, D— 3 and D—4, VocatlonaIAancuI

ture Service, University of lllinois. o

k4 v

35-

.

* UmveZnty of lllinois. . B




Handouts "“Optimum pH Range for Vegetable Crops,” and ""Soil Test Intq;pretation;?

° e

Films -are available through free films caf%logs located in your instructional resource

’ >
center. . \ i

2. 7 [ bl
a. Modern Talking Picture Service, 2323 New Hyde Park Road, New Hyde Park, New
York 11040. ' - : ’
I
b. The Farm Film Foundation, 1425 H. Street N.W., Washington, D\C. 20005.
. t {
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‘Soil Test ' SOIL TEST REPORT

7

. v

Samples brought in by _
»

>
3

Date:__

(received) (tested)

Samples, tested by

Tenant:_ ___ i Address:

Owner: i Address:

This report gives you the results of the laboratory tests on your samples.

I suggest that you keep this report in a permanent folder. Record right on the field 1aps the amoynts of lime and fer-
tilicer that you apply and the dates when you apply them. This record will Lelp you to :nterpret the next test on the field
and will'also give you a long-term inventory that will show whetlier soil festility is being built up is being maintained, or is

declining. , ) .

P, .
pH Test for K Organic | __
Field and Test for available . Test for ; matter
. ; - Comments

sample number Acres ‘ acidity phosphorus potessium or soil color -

i
f

—

e e —————

. &
Sml tests arr(:nly a means to an cnd. The important thing is how you use the 1c5ults to plan a‘bcttcr soil-fertility § ro-
gram. Planhing the most profitable soil treatmients after you have the results of the soil tests 1s not sumpie, but 1t 15 extreincly
important it¥ determining your profit from farming.
‘ On the back of this sheet, and on the other sheets labclcd LIME, PHOSPHORLS or POTASSIUM, you will find the
information that you need to understand the tests so that you can plan « niore profitable soil-fortility syster. If you h{\c fur-
" ther questions, please contact me. : -

P
"
Y

Reproduced for classroom teaching purposes withge;;'nission of the Cooperative Extension Service I-F-2.7
{

Aruitoxt provided by Eic:
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. N SOIL TESTS ARE ONLY-PARTYQF THE PICTURE

3

j .

Suil tests are an inventory of the nutrients and acidity in your soil. You have to decide the kind and amourt
and when to apply fertilizer and lime. Neither your local dealer nor your extension adviser can give you the
answer because only vou know the amount of money that you have to invest and the alternative uses for it that

you have. .
There are severallinterrelated parts te your crop and soil management programs besides the suil tests. Tlere
"+ are a few. . .
b, Cropping system.  The fertility needs for various cropping systems are different. For example, a svstem

that includes alfalfa and clover has a high requirement for lime, phosphorus, and potassium, but less need for
nitrogen. Corn and soybeans have relatively lower requirements for lime and phosphorus, but curn requires o
high level of nitrogen and both crops require a high level of potassium. Because corn returns most of the potas-
siem to the soil in the stalks, the maintenance need for potassium with continuous corn is less than with other

cropping systems. .
-4

TN Livestock and manure. If you feed livestock and conserve the manure; you can return about 3.4 of the

nitrogen, 4’5 of the_phosphorus, and 910 of the potassium that is fed. In planning your fertilizer program, you

. may credit manure with the following nutrients per ton of stable madlre if handled carefully to minimize

. nutrient losses. 10 pounds of nitrogen, 40 to 50 percent available in the first year, 2 pounds of phosphorus

(5 pounds of P205), ubout 40 percent available in the fiyst year,/and 8 pounds of potassium (10 [§ounds_uf K20).

.. all availuble in the firdy year. If the manure has bégn’exposed to considerable leaching, the nittogen and potas-
sium levels wil] be mucta lower. %\

* Produgtion potential of your soil. Through cardful study of soil-experiment field data and fafm records,
the. University of Illinois has developed estimates of{the yield potentials for Jmany Illinois soils. You can get
this information from your extension adviser or other sources in your county.

Good r;lanagement practices. You will get\nost profitable returns from fertilizer only if yuu play, fit, and .
plant on time, cohtrol weeds, diseases, and insects, and choose the best crop varieties. As you set higher yield
guals and apply more fertilizer, i;?écomes increasingly important to do a good job of farming in every way.

+ What if the softest is variable? Yoy may have a large variation among tests on 4 field and wonder what the

reason is and, more important, what to do about it. First look at the pattern of the tests over the field. If\there

there is a difference

in soil type.
Third, che

is a definite pattern of high tests in one part and low tests in another, check to see wl\ethzi

cond, try to recall whether the field wis farmed as separate fields at

spme time in the past.

younsoil-test records for this field from previous tests oy, if y&\uﬁave no x\‘gcord,s,, try to remember
whether the different areas were limed or fertilized differently at some time during the past 5 to 10 years.
Whether-or not you fird the'explagagion for large differences lnatests, you can split thé field and apply basic
~ treatments of lime and fertilizer according to indicated defié¢iencies. ; x

If there is ntb consistent pattern of high and low tests, then you will have to c\hqos:‘(‘: between using the
lowest tests or an average of the tests as a guide to the amount to apply. If you find no explanation for large .
differences in tests, you should consider taking a new set of samples from the field.

—_— 1 N
What to do about nitrogen? No test has been found to reliably indicate the amount of nith ogen that Illinvis
soils will supply for a growing crop. You will want to check with peur county extension advr:\uz&or local ferti-
lizer dealer for the latest suggestions on nitrogen rates.

L Vocational Agriculture Service
- 434 Mumford Hall
; . Urbana, I11. 61801

-
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Soil Test
Form

D-2

\

- - /-

LIME — MAP AND INTERPRETATION '

The field map below shows the pH for each sample. Tiguies o the (haits for luestote nceded are based on these

umptions:  ~ °

. . < ®
1.\ 9-inch depth of plowing. For each inch less, the hmestone requirement may be reduced by 10 percent.

)

2. Lypical-fineness hiniestone — 90 petcent through 8-l 60 peicent through 30-mesh, 30 percent thupugh 60-mesh.
. 3\ calauni catbonate equivalent (total neutralizing power ) 0f.90 percent.

(See back of sheet for esplanation.

If these assujuptions do not apply to vown situation, adjust the limestone rate accordingly.
- A (

.clover, or lespedeza

2. Diecide which soil class fits your soil —

A. Silty clays and silty clay loans (dark).

B3. Silty cla):s and silty clay loams (light and medium).

Silt and clay loams (dark).

(2. Silt and clay loams (light and mecdium). sandy loams

" STEPS TO FOLLOW - J

. I. Use Chart I for grain systenus anid Chart 11 for alfalfa,

N |

3. TI'ind your soil's j;” along thie bottoin of KHO chart.

+ Tollow up the vertical hine until it mtc)sctts the diagonal
Llme ALB.C, D, ¢r E that fits you soil. f

5. Read the suggested-rate of dpphcanomalmlﬁ the right
side of the chart that you are using. /

| N
| -

, -
. _ TONS TO APPLV' ‘
|

(dark), loam#®dark and medum) CHART I N / ]
D.Loams (light), sandy loams (light and medium), CROPPING ‘SYSTEMS WITH /A »a {0
sandls. ALFALFA, CLOVER OR A |
341
LESPEDEZA / BNy AN
E. Muck and peat. —~ . / L/ 7
g TONS TO APPLY *  « / p
A 4N ‘ a8% °
CHART I / y / 9 |
GRAIN FARMING /| T 7 4 / !
SYSTEMS A 6 - / .
4 ; / ] ” 4
/1 IV NoNE NEEDED IF [ A aBZa%ip
7T 1 5 NATURALLY pHE2 74
T ‘ jav«it OR ABOVE //,/ o171
' / q g T
. L/ OLA \9 // !
/d/ = 1/ 3 7//// - // /I/ 2
- AT Y e 3%
APPLICATION > 2 APPLICATION A 7 2
IS . 15 :
OPTIONAL 1 TIONAL !
| ————> Lﬂ / .
- T oA
pHE S 60 . 55 . 50 45 pH?70 .65 , 60 55 /’ 50 45
SLIGHTLY MODERATELY STRONGLY NEUTRAL SLIGHTLY MODERATELY STRONGLY
ACID sACID ACID ACID ACID ; ACID
1 = /, ‘
/
LY t
SOIL-ACIDITY MAP REMARKS
/ \b m W a &Wbedfz;uﬂ o é ’ZZ‘W ;/u'
M i
‘ . ﬂ  ppY % le
2 v‘ij “}WJ lnZev
~ 8 l .
Q - t
~ ) j _
I'}
= “\
(S A Vg ) X
F or more mformauon on liming, see the back of this sheet and also Circular 72) (niimeographed)
* I-F-2-9
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Reproduced for classroom teaching purposes with permission of the Cooperative Extension Service.
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INFORMATION TO HELP.YOU PLAN A LIMING PROGRAM: !

s

Reasons for Liming

Lining acid sols nuproves most crops because -
.

s
v . b .
I Ttaeduces the solubility of nianganese and alununum that are present i stiongly acid soils i @i largegenouely

to be toxic. espetaally to alfalfa and clover. . «

2 It unpioves the woil for microorgamsins that speed the decay of plant residues, thus 1cleasing more mtrogen il
phosphorus tor ciop planty :

} . 5
3 It favors the groath of nodule-furmng bacteria {those that take nittogen frony the an Paan alfalfa, dlover, and soy-
beans, L2

b The best balance m availability of nunor elements is found in soils that we neuttal or only shightly acud.
hd .
5 Phosphorus 1s more available ui soily that are near neutral  acidity than 1t is in strongly acid soils.

. - <
.

Suggested pH Goals .
-

"For cropping systems with alfalfa and clover, mamtain a pH of 6.5 o1 above But if thé soils have,a pH of 6.2 o1 abore
withbut ever having been hmed, neutral soil is just b;lou plowing depth and it will probably not be nfu‘ssaxy to apply lmne-

stone ‘

- . )

For cash-grain wstems  no alfalfa or clover;, mamntam a pH of at least 6 0. It 1 test shows that the ptl s b0,
apply imestonc togprevent a diop below 60 Farmers,uay choose to raise the P sull hugher leyels  Atter the winal -

vestment, it costs little mon to mamntain & pH of 6 3 than onc of 60 The profit.over a 10-ycar peprod will be affectéd very
little qance the increased vield wall about offset the original cost of the extia limestone (2 o1 3 tonL per acre ) plus mterest.
Ratoing the pH above 635 in cash-gram systens unnecessarily incicases the nsh of nitiogen loss tt tough denntrification.
The amount. of soil organic matter that correspond to the color torms us d in dese ribing soil | lasses (excluding sands)
on the other side of the sheet are Lahi?-— less than 22 percent, mediuny - 212 to 4% percent, dark 4-- more than 4V fercent.
. . .
Liming Materials . ) - ~ !
. - 4 l

Nearhy all of the linung matenal used in Hhinoss 15 agricultuial ground limeston®* ommonly called agstone or hnie. It
mayv he calaitic wncarly all caladm carbonate) or dolomitic (contaning waunesium). The maximpm magnestuin carbonate
contert is about #3 percent There 1y no area i Ilinois where one type is preferred over the othér.

* The twomain characteristics that deterune the value of e arc its neutralizing pouer and 1ts{fineness.

The neutralizing power (.« akium carbonate cquivalent) of lLiuestone is its power to neutralfze soil acid®as compared
with the neutralizing power of puic calcium raibonate The neutralizing power of limestone sold infIllinois rdges from about
63 to 109 The higher the ncutralizing power. the more valugble the limestone. Limestonc that s fn the lower range may
be just as good a bargain as that in the higher range f it s priced i line ath the difference in reutralizing power.

The fineness, or size, of limestone particles largely deter-
unnes the rate at which thoy react wath soil acids. The practical Comparative Vhlues of Liestone of Varying Particle
problem s Liow to compaie luuestones that differ m fineness Sizes Evaluated I, 4 and 8 Years After Applieation
and pnce  Your extension adviser and ASC office have the
screen scores showing tbv fineness of limestone for sale in

L Years after apphation-

.

. . Size fraction
your arca . i IIL : P "

*If you are bunng a strongly acid soil shortly before sceding -
alfalfa or clover..the values for 4 year in the table at right ate Through 60 mcsh: e l(_)O o100 100
the best guide  If e is applied®on sod before plowing for 30 to 60 mesh.. ... 50 100 100

Y LA
corn, the 4-year values are the best 1¢ use. If the fields have 810 30 mesh. .. ..., - 20 15 7-_J
been limed m the past and a long-terin majntenance applica- Over 8 mesh 5 15 25
tion is to be made. the 8-)f~ar figures are satisfactory. — / %
When to lime /

. . A . / . .
Fortupately imestone may be applied ag(m; points in the aop rotation. It 15 Best to e soils for the first time 6
months to a year ahead of the alfalfa or clover seeding, but in emcrgencics hnuestone tffat contains a lugh proportion of 60-
mesh material can be disked in (not plowed under) just ahead of sceding. /

a V4 v

Retesting Limed Fields + - - Y /

Soil tests withen 2 years after hming are unreliable, Where hune has beendpplied according to sail tests, alfalfa, clover,
and other aops will grow wedl cven though the sail still tests morc acid than is fesired. "Thaie 1s little reason to 1etest a well-
limed ficd Finore often than about every 4 years, Eight to 10 years is often enfugh to retest fields with a naturally high pll.

Where liugh rates of nitrogen (150 pounds or 1iore per year) are appjed, retesting 1s suggested every 1_ycars because
nitrogen fertilizer increases soil acidity.

Issued in furtherance of Cooperalive Exlensian Work, Acts af=May 8 and June 30, 1914, A cooperahian with the U.S. Depariment of Agricullure. JOHN B*
CLAAR, Director, Cooperalive Extensian Service, University af ilinois ot Urbano-Champyfign.

X
. Voeational Agricultyfe Service . .
/ 434 Mumlgo a(l)l e
‘ Utbana, H1./61801 iy
I-F-2-10 - ~ A .
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Form

PHOSPHORUS-SUPPLYING POWER
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FIELD MAP OF P, TEST

~

The soil test will probably increase about
« | pound for every 9 pounds af P,Os ferti-
lizer (4 pounds P) applied. Rates of 120
and 150 pounds are for those who desire a

~  rapid buildup in availablé phosphorus.
The highest drill rates are considered to
‘ be all that can be profitably placed in" the
band but théy will have Jittle effect on the
soil test in following years and hence do
not substitute~for larger amounts broad.

Q :astfor rapid buildup.

Reproduced for classroom teach1n pu}'poscs with permission of the Cooperative Extension Service.
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Seilfest .3 PHOSPHORUS — MAPS AND INTERPRETATION

STEPS TO FOLLOW ’

1. Illinois has tentatively been divided into four fregions in terins of inherent
phosphorus-supplying power of the soil below plow layer in dominant soil types.
These regions are shown on the map of Illinois at left. Decidriu‘t\o which group
your soil falls with respect to phosphorus-supplying power.

2. Consulting the table at right and i
the present phosphorus levels on your
field as shown on the field map on
this sheet, study the paragraph

Suggested Long-Term Goals
for P, Test Levels -

Phosphorus- Where row Where no row

checked below. ¢ cupplving ¢ Jjertilizer - fertilizer
D Phosphorus is below the most - g:w);rg sis-applied s applied

profitable level. Phosphorus ap- . for com for com
plications should, therefore, be large  Low........... 40-50 50-60
enough to not only meet the needs  Medium........ 3545 40-50
of the next crop but also to raise the ~ High........... 3040 35-45
soil test level. ’

Phosphorus is at the suggested level. You may broadcast phosphorus this
year and, thereafter, 50 pounds of P;Os annually (or 100 pounds to last
2 years or 150 pounds to last 3 years) to at least maintain the test level until the
field is sampled again. . ’
D Phosphorus is well above the level believed to be needed. Therefore no
yield increase is likely from an application of phosphorus this year.
D Phosphorus is so high that you run the risk of creating problems with other
nutrients. . .
3. Choose between rock phosphate and more available phosphates. (See back
of sheet.) ) -
4. Consulting the table below, decide where and how to apply the needed
phosphorus for maintenance applications on glfalfa and clover.

. Pounds of P;Os to be added
Py test Percent per acre based on the Py test
Soil region possible Through
(see map) yield Broadcast planter
N ' or drill
low med. high for corn or soybeans
20 10 7 69 . {or (a) 90 to 150 plus 20 to40
25 15 .10 83 (b) 40to 60 |
30 20 15 90 60to120 or 30to40
38 30 20 97 60 or 20to 30
45 . 40 30 984 Phosphorus may be applied to
maintain the soil test.
. Little or no response likely in
-~ the year of application.
allregions for wheat and o;ts
10 to 15 ! Below 47 90 to 150 plus 30
- or 90
20 §7 60 to 120 plus 80
.0 or °~ 80
30 2 . 60to 90 or 60
40 82 60 or 30to &0
60 . n 30
e T o~
for alfalfa and alfalfa-grass mixtures
before seeding when seeded alone
broadcast band
~ seeding seeding
. expecled yield expecled yield
low + med. high per acre (lons) . fer acre (lons)
. . - .3 .
25 45 10 120 180 60 90
30 20 15 90 150 . 50 80
38 . 30 20 60 90 30 .60,
45 40 30 60 60 N30 40
60 50 a - 40 .. .. 30 30
Y >
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~INFORMATION TO HELP YOU PLAN A PHQSPHORUS PROGRAM

What Determines the Phosphorus-Supplying Power?

A

High phosphorus-supplying power means: . .
4

1. The amoynt of available phosphorus (P, test) in the - Suggested Annual Maintenance for Alfalfa, Grasses,

subsoil is relatively high. . . and Alfalfa-Grass Mixtures
~~ 2. The conditions arc favorable for good root. penctration B
and branching in the subsoil. Phosphorus-supplying Yield expected or obrained
5 * power rating . (tons dry matter per acre)

Low p!lczsphorus-:e.upplying power may be caused by one of soil 5 7 10
or more of the following factors: -

1. A low supply of available phosphorus in the subsoil Pounds P20 per acre
because (a) the parent material was low in phosphorus; . Low, ‘ 35 7 110
(b) phosphorus lost in the soil-formi . h Low to medium 4“4 62 88

phosphorus was lost in the soil- orming process; or (c)t ¢ Medium . . 38 54. 77
phosphorus is made unavailable by high pH (calcareous) Medium to high . 33 46 66
material. . X High to medium  ....... 28 38 55

2. Poor internal drainage that restricts root growth. ‘ ] '

3. A dense, compact layer that inhibits root penetration or
spreading.

. with rock phosphate but has not yet becn converted to available form. The P,

4. Shallowness to bedrock, sand, or gravel.
5. Drouthiness, strong acidity, or other conditions that restrict crop growth and reduce rooting depth.

Annualvs. Infrequent Applications ~

Applying phosphorus every 2 or 3'years (up to 4 years for alfalfa) is as cficctive as applying smaller amounts each year
and it saves labor Mixing the fertilizer into the soil by plowing, disking, or chiseling will reduce the likelihood of 1t being
carricd off the ficld through erosion This may reduce excessive algae growth in lakes and reservoirs but 1t is probably not
important in Illinois streams. ) -

Hlinois Tests for Phosphorus

Illinois laboratories make two tests for phosphorus, referred to as P, and SuggestédApplication of Rock Phosphate .
P;. The P, test (interpreted on the front of this sheet) measufes readily Based on the P, Soil Test .
available phosphorus. The P, test uses a stronger extractant and therefore
measures both available phosphorus and phosphorus that has been built up ¢+ Pprest

Rock phosphate
for 8 to 10 years

- test is a better indication of the soil phosphorus supply for this year’s crop Bclo“: 20 - b {esrogm
and also for the next year or two. . 20t032........... .. 1300
The P; test is used as a guide to:the application of rock phosphate (sce ta- gi to ;g ----------------- 1,%
©075... . eeeres el

ble at right). The results of this test are necessary for ACP practice payments.

7 1f the P, test has been built to 50 or above through 'applica%qns of soluble Above 75
phosphates, the rating of the P, test in the table is too 16w and the suggested
application is too high. A P, test is neceded to show the status ‘of available
phosphorus. ' ‘

but soluble phosphate is
needed for wheat

[ No build-up application,

3

Rock Phosphate or More Available Phosphate?
Rock phosphate contains about 30 percent total P,O; of which about 1/10 is as available as that in other phosphorus-sup-

“plying fertilizers ’R{:: most economic use of rock phosphate is related to soil pH and to the amount of alfalfa or clNer in.

the cropping system “At pH 6.5 or above, rock phosphate isgot likely to be as economical as other sources. At pH 6.0 to 6.5,
rock phosphate and morc readily available forms may be equally profitable if (a) alfalfa, cloyes, lespedeza, or birdsfoot tre-
foil is an important part of the cropping system, (b) the soil is inherently moderately acid, and (c) ACP cost-sharing assis-
tancc is available Below pH 6.0, there is enough soil acidity to efficiently release phosphorus from phosphate rock, so rock

* may be used in a soil-buildup prograrmn.

°

To Convert P:Os Figures to Amount of P Contained = ‘ . ° '

Phosphorus fertilizers are added in order to sup‘ély phosphorus. However, it has long been the custom to show percentages
in termsof P,Os content. To find the amount of P in P,Os, multiply the PO, figure by 0.44.

5

\ . . - -
Issued in furtherance of Cooperative Extension Work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. Department of Agri- ‘
culture, John B Claar, Director, Cooperative Extension Service, University of Illinois at Urbana-Champaign.

. Vocational Agriculture Service
434 Mumford Hall . ’
I-F-2-12 Urbana, Ill. 61801 . : coe
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Soil Test
Form
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FIELD MAP OF K TEST

.

D-4  POTASSIUM (K)— MAPS AND-. INTERPRETATION

\

STEPS TO FOLLOW .

.
L. Dicide into whicly group your soil falls with respect to potassium-supphing
power Hlinows is divided into four general regions in toms of inhetent potas-
sium-supplving power. These regions are shown on the wap of Hlinows at left
There ate, of course. mpuitant differences among the soils within these geucial
reaions because of the soven factors Iisted on the back of this <heet. Sails in the
ardas of the map shown m solid black are sands.

2. Study the paravapl cheched helow octher with the fickl map of K tests

which shows the present potasnan levels on vour test field.

;] Potassiunt is helow thie mos profitable level Potassium apphications should,

—— therefore, be laree (nouehi to not only mect the necds of the next crop but

alvo to raise the soil tost level ’ -

77 Potassiun is at the' wuggested fevel You may broadeast potassium annualh
or at 2- to 3-vear mtennals to at loast maintain the test level unul the field

is sampled again. . -~
! Potassium is well above the level beheved to be needed. Therefore 1o vield
»— - increase is likels from an application of potassium this year.

’ Potassiin s so high that vou 1un the nisk of creating problams with other
nut ents, vspeeially maenesiam

[N

3. Decde where and how to arply theveeded fotassium by consulting the table
below The table is based on st of samples taken between May 1 and Sep-
winher 30 Samiples should never. be tahen when the soil is frosen. Seasonal ad-
ustncms lor samiples taken before April 30 and after October 1 are as follows:
Daik-colored sor's - subtract 30, liaht-colored soils in central and northern Ili-
nors —-subttact ) low potassima-supphing soils south of Illinois Route 16 —-
subitact 60: fine-textured bottomland soils - - <ubtract 45.

Potassium rates o build soil test
and to last 2 vears
£5e: Back of sheet fin 3rd and 4th years)

Laimated percert
ol mdanimun
pussibie vield

St st Cotn Soils LOW in Soils MEDIEM 10
ran wnheans, . Wheat, potassium-supplving  HIGH in potassium-
alfalfa, vays power > supplying power
clover KO K K}p@ K
I 1. l} 16,
90 o less 7ot less 40 or Iess 300 250 { These soils arc
91 10 120 w8l 91w Yt 270 225 seldom this low
121 w0 150 821090 951, 97 240 200 210 175
151 w 180 91 10 93 98 o1 more 210 175 180 , 150
18lw2t , 94w 95 98 or more 180 150 150 _ 125
211 1o 240 1o 97 Y8 ot wwore 150 125 120 100
24110300 7 Y8 o moe 98 or mype 120 100 See“When o Apph

ot back of sheet

.

Alfalfa or“\Alfalfa~Gras> Seeding Without a Companion Crop (See Back %Sheet for Maintenance Rates).

Nt ot Jeved 4

N

Expected yield: sceding year of spring sown,
following year 1f fall sown

2 tu 3 tons 3 to 5 tons

90 ur less

91 te 120 {

' to 130 L
o 18O

SO aned ahiove

Pounds of 10 to apply [;er acre
oA - 220

° 120 180

.. 80 - 140

- e 0 100

, 0 0

Reproduced for classroom teaching purposes with permission of the Cooperative Extension Service .

“scational Agniculture Service

College of Agriculture - University of Ilhinois at Urbana-Champaign
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- ~
Suggested Annual Potassium haintenance Fertilization for Alfalfa, Grasses, and Alfalfa-Grass Mixtures
= After Soil Tests Are Built to High Levels

Nutrient-supplying power . Percent of nutrients to Yield expected or obtained

- rating of soil be supplied,bx fertilization (tons dry matter per acre)
(see map on front) , 5 ‘ 7T 10

. o Pounds K90 per acre

Low... ..o i 100 250 , 360* 500~
Lowtomedium. . ... .................. 80 225 315* 450+
Medium. .. ... .....0......... e 70 200 280 400+
Mediumtohigh. ....................... 60 ) 175 245 350+
High tomedium ... ... ... ... .. ... e 50 150 210 ~ 300
High .. ... ... .. . . . ..., 50 ) 125 175 250

*Rates above 300 pounds K20 should be split and applied at two different dates to prevent plant injury,
INFORMATION TO HELP YOU PLAN A POTASSIUM (K) PROGRAM

Why Soils Differ in Natural Supply of Potassium
* Inherent potassium-supplying power depends mainly on:

The amount of clay and organic matter. This influences the exchange capacity of the soil.

The degree of weathering of the soil material. This affects the amount of potassium that has been leached out.
The kind of clay mineral. i 7

Drainage and aeration. These influence the uptake of potassium. :

pH. Very high calcium and magnesium reduce potassium uptake.

The parent material from which the soil formed. . :

Compactness or other conditions that influence root growth. .

NGk L

A soil test goal of 241 to 300 is suggested for all the regions. Rates of potassium suggested in the buildup period
and for maintenance on soils that are classified low or medium/in potassium-supplying power are larger than thuse for
soils that are classified high.

Recent results show that a few soils respond to potassium applications even at tests above the suggested goal of

241 to 300. Research to identify these soils is continuing. They are likely to be fine-textured, very dark, and imper-
»fectly drained. . .

Sandy soils are low in potassium-supplying power because they are low in exXchange capacity and cannot hold
much reserve K. In addition, minerals from which sandy soils develop are low in K.

The silt loams in the *low” area in 'southern Illinois (claypans) are relatively older soils in terms of soil develop-
ment and consequently much more of the potassium has been leached out of the root zone. Furthermore, wetness and
a platy structure in the upper subsoil may interfere with rooting and with K uptake early in the growing period even
though roots are present. :

Soils in northeastern Ilinois that were formed from medium- to fine\-te‘xtured till are quite high in potassium by
soil test, but restricted drainage may reduce potassium uptake during the early part of the growing season. As a result,

those soils with wetness problems have only a medium rating in their ability to supply potassium to crops.
When to .:\pply Potassium in the Cropping ggstem

Corn, soybeans, and forage legumes are most sensitive to a potassium shortage. Applications should be timed to
meet their needs. «

.

On soils that have a very low potassium test, you may apply the suggested initial applications (even up to 300
pounds of K20 per acre) at one time or you may apply 2/3 the first year and 1/3 the second year. For the third and
fourth years, or until the field is resampled, the following approximate maintenance amounts are suggested: 60 pounds

of K20 per year or 120 pounds to last 2 years; double the amount on fields where silage or hay is removed and no
manure returned.

There is no hard-and-fast rule for dividing the potassium over a 4-year cropping period. Broadcast applications
every second or third year are as effective as smaller annual applications. ~

‘Safe Limits for Drill Applications

Since potassium salts are very soluble, large amounts cannot safely be placed near the seed. Nitrogen and potas.
sium combined should not exceed about 40 pounds per acre for corn in 40-inch rows through a split boot. Larger
amounts are safe through a planter with side placement of the fertilizer away from the seed. No more than 12 pounds
should be applied as a pop-up fertilizer in contact with the seed.

Up to 4Q pounds of K20 (33 poynﬁs df K) plus nitrogen.ié safe through the drill for small grain.

Soybeans are very sensitive to salt injury and no more than 40 pounds of K90 (33 pounds of K) is suggested for
* side placement. Broadcast applicatiop of all potassium is preferred for soybean, Pop-up placement is discouraged.

-

I-F-2-14
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INFORMATION SHEET
' ' ) SOIL SAMPLE TEST RESULTS

-

ADDITIONAL INFORMATION FOR TEACHERS ‘

RECOMMENDATIONS:  All fertilizer recommendatjons are based on information in the 1979-80
Handbook. As to the exact rates and zones of fertilizer application,
‘ ' . there is an element of subjective interpretation which is based on exbéri-
ence, The student should use his/her own experience to modify the
' recomm'endation to su.it the individual operation.
SPECI/;.L NdTE: T}1e area around site 10, where the barnyard was, is sometimes given a
3 different recommendation than the field around it. The old barnyard
should be treated as~a unit. Any part of the field south and east of
site 1b that was not part of the barnyard should be treated in the same
way as site 1,‘9, and 11. . .
. -PROCEDURE: 'I;he students should be encouraged to develo;; a field map for each test,
‘ piotting the recommendations at each sample site. This will aid the
student in visualizing the fertility recommendations for the field.
EXAMPLE: The §a_mple farm is for class discussion and for an example as to how
e the forms would be completed and the results analyzed. Whe;m discuss-

ing the resdlts the stugdents should have a copy of the handout, “Soil

Treatments Based oh Soil Tes'ts,“ and lllinois Soil Test Reports D—1, &=

@

. D—2, D-3, and D—4.

I-F-2-15




Soil Test

F
o SOIL SAMPLE INFORMATION SHEET
(To accompany soil samples; complete one form for each fleld) j
DATE_ September 20, 1981 . .
Lo . Township Land Tests Desired: :
: ' Section 12 Qtr NE pH _
Brown Gounty  Field: [ p-1__X —
) Acres__ 00 K o
Samples 22 S oM_X __ .
TENANT__, Jack Farming 1 «ADDRESS Route 3, Goodland, IL 00101
ownmﬁ_,_ Milo Sorghum _ ADDRESS.Fieldcrop, IL 00000

In order that the results of the test may be properly analyzed and interpreted, the following information

L]
should be submitted with the samples from each field:
1. Soil type name Drummer, Raub, Parr, Dana
2. Kind of soil: sandy_ ' _ silt loam X __ clay . —_ muck
* 3. Is drainage good_Parr. Danal _fair__Raub__ poorDrummer >
3.3 Ton/Ac North 46
4. Has the field been limed recently’_.__ Ye When?. _. 1975 Amounto%er acre2-0_Ton/Ac South-2Q
1bs./Ac 150 1bs/Ac ‘
5. Amount of fertilizer applied per acre last year: N___None __p,o, _East 30 g0
pRISEP LY ’ 200 bs fAc 200° 15513‘1\6
6. Cropping intentions for next four years, expectcd yields, and tillage system (plow. chisel, disk, no -till, etc.).
Intcr'lded E;pected Tillage '
crop . . yield system
‘Thisyear 1981 Corn 200 bu./Ac, plow after Corn
Nextyear 1982 _Soybeans " .. _60 bu./Ac. No_fall tillage
: E - o after beans
Thu‘d year 1983 Corn ) 200 bu./AC.‘ ’
Fourth year 1984 " Soybeans - 60 bu./Ac. N

7. How. dccp ao you plow? 7"- 9" : (
8. ArCﬂwrcanyspcmalpnﬂﬂcms? The Drummer soil tends to pond in some areas. There
- Y 4
is a 10 percent slope in the Northwest section of the field. The area around

Site #10 is where the old barnyard was located.

-

One sample was taken for every 3 acres of land. Each sample is a_composite
of 5 cores'taken 6"-7" deep»?rom an a}ea about 15 feet square. Note Field map

» ’

to locate samp11ng sites and the soil types in the fze]d

Reproduced for classroom teachmg purposes with pemnssioh of the CooperatweExtenmon Service




J ‘ : ’ MAP OF THIS FIELD

(Number the sample locations).

@ = composite sample

i
Top of map is north ‘
|
|
|
|
i

66 Acres . .
Distance between dots — 270 ft. = 90 steps 568 = Dana
: . 152 = Drummer
AN ’ 221C2 = Parr - ©-
481A = Raub B I
) '( J

- [ sloping \ - ' >

’ . probleins

221C2
tones
oo .
[2) light ; 7
- colo - 14 . @
152
5

® @
T

® @7 e

48

south .
Vocational Agriculture Service .

434 Mumford Hall

Urbana, Iil. 61801
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Sl Tés 13 1 SOIL TEST REPORT -

. Form .
) -_Brown County Samples brought in by Jack Farmingﬂ -
- Date:_September 23, 1981 _October 15, 1981
\ (received) (tested) |
Samples tested by. J. Jones i e 1
Tenant: Jack Farming i Address: - Route 43 Good]ang,_IIaJ()iQi
Owner: Milo Sorqhu;n - Address: _Fieldcrop, IL 00000

This report gives you the results of the laboratory tests on your samples.

I suggest that you keep this report in a permanent folder. Record right on the field maps the amounts of lime and fer-
tilizer that you apply and the dates when you apply them. This record will help you to interpret the next test on the ficld
and will also give you a long-term inventory that will show whether soil fertility is being built up, is being maintained, or is

declining. ) -
| P .
pH Test for K Organic
. Field and ! Test for available Test for matter
sample number Acres | acidity phosphorus potassium or soil color Comments
Field 1 66 | -
. Samole #1 ‘ 6.5 66 429 3.2 e
2 | . 6.0 135 438 5.0 A -
3 | 7.7 36 329 4.2 '
4 7.1 18 272 2.1
5 6.7 21 315 3.0
6 6.5 120 438 5.0 L
7 6.0 82 325 i} 4.5 .
8 6.5 68 336 i 4.5 . .
9 6.2 78 346 5.1 ]
10 6.8 215 1590 6.0 »
2 11 . 6.4 38 318 3.6 e
. 12 6.3 164 585 4.5
13 6.2 40 247 3.8 - . )
14 6.3 43 297 4.0 |
15 6.8 26 311 2.6 _
16 6.0 54 332 4,3
17 6.6 24 . 318 2.8 _
. 18- 6.4 42 346 3.4, T
19 6.4 93~ 354 4.1 ]
20 6.3 42 . 300 4.2
21 ' 6.6 - 43 ) -453 2.7 ’_
\./J sﬂv 6.7 49 297 4.2 % o
s i . Ty - -

P

Soil tests are only a means to an cnd The important thing is how you use the ‘rCSults to plan a better soil-fertility pro-
gram. Planning the most profitable soil trcatnients after you have thg results of the soil tests is not snnpe but it 1s extremely
important in determining your p;oﬁt from farming. -
On the back of this sheet, and on the other sheets labeled LIME, PHOSPHORUS, or POTASSIUM, you will find the
"~ information‘that you need to understand thie tésts so that you can plan a niore profitable soil-fertulity systesn. I you hase fur-
ther questions, please contact me. . . ~

| F-2.18 Reproduced for classroom teaching purposes with permission of the Cooperative Extension Serviftf
x * .
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FIELD 1 66 ACRES

pH values S

pH 6.6 and above-sufficient
no lime recommended

pH 6.0-6.5- - _

some lime recommended

Tt

Range: 6.0-7.7

Median value: 6.4 ( .

baind

RECOMMENDATION: Zone l---- Do not lime ;
Zone J|--- Apply 2.6 T/A limestone; do not lime barnyard

Assumptions: The qualjty of lime is such that 1) 95% will pass through 8 mesh scree
40% willbass through 100 mesh screen, and 2) 90% CaC03 equivalent-

N

I-F-2:19
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FIELD 1 66 ACRES A

phosphorous test
values given in Ib/A

high P areas — no P needed
adequate P -- maintenance only -

. lowR - buifdup pIus mamtenancé\

22

~

\ 83b. -\ 4gj;fb. 49 Ib.
N B N ’ o
\ v N ZONE “I1|
. ~ ) * « \
i3 12 N 1 o
401b{ 18641 A\ 38 Ib.
' \' zonE 1
e | . \, @—)
T ARG | 8 . 9 - 10
. 82'lb | 68. .  78Ib / \ 2151b
\ Vo
3- | 2 /01
. %l | 135 " -B6Ib
. ;‘.‘ « 3)’ & Y . N
o ) \ v " \%
< - g \ L' (V4
: ) M ‘é:“ = 5 L .
w‘lé' =‘: 360' i L ¥ 3 .
2z A ’ - "CO’?’% 5 !\:; L. R Kl
1& - 5? ~ "y c: - ; BPE *
Range: 18—215 Ib/A el gl ; .
Median: 47 Ib/A o ) : i
o * . - Q;Qog
RECOMMENDATION: For corn in 1981, 1983, 3pphf/

Zorie | — 145 1b/A PoOg g SR ( | -
Zone |l — No fertilizer ' .
*Zone 111 — 100 Ib/A P50g Do not fertlllze the barnyard.

.
<

For. soybeans in 1982, 1984, apply -
. " . Zone | — 115 Ib/A P50 A
] Zone |l — No Fertilizer ' ]
/ 'Zone Il — 75 Ib/A P9Og Do not fertilize the barnyard.

Nate: The fertility pattern seems to follow theterrain. The knolls have exposed glaclal till which
. is low in phosphorous supplying ability. The low ground tends to be high in phosphorous
/ : levels. It is not necessary to fertilize the low ground near snte 6'in Zone |.

14
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FIELD 1 66 ACRES

- — POTASSIUM TEST

) . values given in Ib/A ] \
. T,

*‘W
high K areas — no K neéded

adequate K — maintenance only

low K — buildup plus maintenance

-

7

20
300 Ib.
. .. “~N
17 B [ S0\ 2
318 Ib. v 354 Ib. / 453 Ib. | 295 |b.
h [ l . /
.14 13 | 12/ 11
297 Ib.- 247 Ib. \ 585 Ib. / 318 Ib.
one 1 B\ ] =
6 7 ™ g8 | | 7 10
. 438 Ib. 325 Ib. 3361b. | . \346 b, ~ 1590 Ib.
. ' / '."
: / ZONE 1|
5 DY NN 3 _ /2 1 AN
315 Ib. 272 Ib. 329 Ib. /  4381b. . 4291b. N
- / NN
/
Py : 1" = 360’
Range: 247-1590 Ib/A )
-"Median: 330 /A
RECOMMENDATION: For corn 1981, 1983, apply
" Zone | - 60 1b/a K,0
’ Zone 11 — No fertilizer
For soybeans, 1982, 1984, apply
Zone | — 80 Ib/A K40 D
e Zone |1 — No fertilizer \

~ Note: Soils are high in potassium-supplying ability. Soil test values are based on an ammonium
. acetaté extraction read on a flame emission spectrophotometer.

- / o I-F-2:21




FIELD 1 66 ACRES /

. % Org;anié Matter and
Cation Exchange Capacity (CEC) in meq/100g of soil

4 3 2 1 '

Range:

Median:

2.1% 4.2% 5.0% 32% S
1 30 35 13 \\\ ’

'] -

% OM 2.1-6.0
CEC 11-35

%OM 4.1
CEC 21




L] ‘\

Asparagus

Beets

Cabbage
Muskmelons
Peas

Spinach
Summé'rsquash

Celery
Chives
Endive \
Horseradish
Lettuce \
Onion
Radishes \
Cauliflower }

Sweet corn
Pumpkins

Snap bearrs
Lima beans \
Carrots. 7 '
Cucumbers

INFORMATION SHEET . f
OPTIMUM pH FOR VEGETABLE CROPS )
0 5.5 6.0 65 —7.0 75 8.0
-y 'A—— - c’
. —
' /
\
N
] [
5.(/\ 5.5/ 60 - 65 ~70t. 75 8.0

Alkaline =——»

damage from scab djsease, whic

Cabbage plants are sometimes grown close to ar about

Acid

bt I

Neutral

N‘\

Except in special cases/.the o iect[e of a liming program for vegetable crops should be to

and 6.5, as this range is satisfactony for most vegetables. -

es grown itysoil with a pH of 5 or Jower irrorder to avoid, serious
gcreases with increasing pH.

Yutral in order to reduce damage

|-F-2-23
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/ INFORMATION SHEET - o~
, SOIL TEST INTERPRETATION
/- Fertility Requirement Groups* - T
’ 1 1 11 v
¥ omatoes Asparagis Carrots Beans
Potatoes . Onions Parsnips Peas
e Peppers - Sweet Corn Beets -
% Egg plant '
Spinach Radishes
Cabbage Turnips
| Cauliflower Lettuce :
’ Broccoli - : )
’ BLu ssel Sprouts Sweet Potatoes ~ \
1 _ Herseradish , \
ucumbers '
g\elons . -
quash
P Soil Test** Pumpkin °
P1 P2 - e P~0r Requirement in'pounds per acre
8 20 300 260 160 ’ 80
12 30 . 300 240 140 60
16 40 | 300 220 120 A0
20 s 50 [ 280 200 100 20
24 60 ! 260 180 80 20
28 70 J 240 140 - 60 20
32 80 | 220 120 40 20
36 90 . J 200 ' 100 ° - 40 20
40 | 100 | 180 80 40 20
44 110 ‘ 160 40 40 20
48 | 1200 140 20 5 40 20
<1562 130 120 20 40 20
56 140 100 20 . 40 20
60 150 80 20 40 - 20
4 160 ~ 60 20 40 20°
8 170 40 20 40 20
K Soil Test** K20 Reguirement in pounds per ‘acre
40 - 260 - 260 200 80
60 240 - 240 ) 180 60
80 -~ 220 . 220 160 ) 40
100 200 200 1% j o 20
120 200 200 1 T Y 40
140 180 180 . 100 20
160 160 160 ' 100 20
180 140 140 100 20
200 120 120 100 - 20
220 120 120 » 100 ~ 20+
240 100 -100 100 20
260 80 80 100 20
280 | 80 60 100 + 20
300 ] 80 40 100 20
320 80 a 20 100 20
* Home gardens may be treated as if all crops were in Group |. )
** Soil tests by lllinois Soil Testing System. - ,
&
(
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WORKSHEET 1

R - SOIL pH #
. /fy -

1. Name the three major elements necessary for plant growtt).

a. . R .
b. ' ® — .
c A |

°

e s

.

3. The most important single chemical characteristic of a soil is the degree of

e

or A . . , '

4. . The soil reaction is indicated by

5. Asoil wijch a pH of 6.0 is considered_ +  Alkaline soils have a pH

°

greater than

- . ' * - ' - ) : r
6. The most desirabl@pH range for farm crops is : _to
7. List four crops that grow best in the following pH ranges:
4 '
pH  5.0-55 5.5-6.0 " 6.0-65 . 6575
a. ) a, a. . a
s ’ ;

b b. ___ ” b b

. \ .

c o C. c - c.

-~ e " . ),\

d d d d.
8.° The best way to keep check on soil acidity. levels is by '
9. List the three most commonly used liming materials for neutralizing soils.
. a. o :
’ . \ .

b, ¥
. \
c. -
,
. )
i ’ O 5 T . I-F-2-25




. WOBKSHEET 2
" PHOSPHORUS AND POTASSIUM .

1. Name nine common sources of phosphorus and the appro;(imate percentage of phosphorus. -

. ~ ¥ .

Name ‘ ) % s
. to. -\

/ ‘.\ t - T
2. List six sources of potassium and their approximate percentage.

Name ) %

. 3. The three forms of potassium in soil are: .




a
v

.

o

.~

5. ‘A survey of fields in Illinois showed about 16% were unrealistically high in their P1 test. What
are some possible explanations for these results?

+ . .

J 6. What is the phosphorus supplying power of the soil in your l;egion of lllinois?

. ]
U
.

7. Toincrgase the P4 test one pound, you must apply pound; of P205 per acre.

. 8. What is the potassium supplying power of the soil in your region of Illinois?

¢ s

9. To increase the soil potassium test one pound, you must apply how many pounds‘of K20.7

‘ ! - N -~

Y
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TEACHER'S ‘KEY
WORKSHEET 1 .

‘ | . SOIL pH‘

1. Name the three major elements necessary for plant growth.

a. . Nitrogen ) _ W N
b. a Phosphorus ]
C. Potassium

2. Why do soils become acid or alkaline? R

Fluctuations in hydrogen ions in the soil.

. . o, . . \ - .
3. The most important single chemical characteritic of a soil is the degree of __acidity

or ‘alkalinity .
" Ay
4. The soil reaction is indicated by pH scale
ﬁ" 5. A soil with a pH of 6.0 is considered acid . and alkaline soils have a pH
' great than 7.0 ‘
6. The most desirablé pH range for farm crops is 6.0 to 7.0

7. List four crops that grow best in the following pH ranges: (Refer to Transparency 33)

pH  5.0-55 5.5-6.0 ° " 6.0-65 " 6.5-7.5
; a. " a. ' " a. ' a.
b. b. b. b.
c. c. c. “"”“-/ c. *
d. : d. a. 7 d.
1] N
8. The best way to keep check on sl’)il acidity levels is by soil testing

9. List the three most commonly used liming materials for neutralizing soils.

a. Limestone~Ag. Lime /
- . .
b. . Superphosphate
“ c. talcium‘ Nitr?te .

Calcium sulf?, Calcium cyanamid

: , : 55 I-F-2-29
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TEACHER'S KEY
v ' WORKSHEET 2 - Y

PHOSPHORUS AND POTASSIUM

1. Name nine common sources of phosphorus and the approximate percentage of phosphorus._

i Name P ‘ . % - i
. a. Superphosphate \ 16—-22
b. Triple superphosphate 42-50
c. Liquid pHosphoric acid 54
o d. Nitric phosphate ) 1 10422 . i
e. Colloidal phosphate . _ 20
f. | Bésic slag , 8-12 . .
g. Ammonjumphosphate | . 20;39
. h. Monophosphate ‘ ’ 48
4 i Diammonium phosphate 48-53
2. Listsix souPces of potassium and.their approximate percentége. i
Name‘ ' | , o %
. a. Potassium chloride (nuriate) ] 60 _ I -
- b: Potassium sulfate ;50 ‘
| c qutassium nitrate _ 44 -
d. Potassium-magnesium sulfate_ . ) 22 - ’
e. PoTas"sium-sodium nitrate ~ _° ) 14 '
f. Potassium  phosphate - : 48 ' )
3. The three fo}ms of potassium in soil are: k
a. Soil solution .
. b. ' Exchanqefble K
c. Storehouse for.m ’ ;
"
. I . s
o+ .
" o -F2:30 o o o,




4. What affect does pH have on the availability of phosphorus and potassium?

’

Acid and alkaline*conditions timit phosphorus

. . . P

. .y I ium. ]
w \

5.  Asurvey of fields in Illinois showed about 16% were unreallstlcally high in thenr P1 test. What
are some possmle explanatlons for these results? <

3

Poor sampling proceQures s

« .

improper fertilizer applications
.J .
" May represent only a small area in the field.

6. Whatis the b\osphorus supplying povyer' of the soil in your region of lllinois?

-

] 7. Tolincrease the Pktest one pound,_ybu must apply 9 pounds of PZOS per acre.
8. Whatis the pota\'s?rum supplying power of the soil in your region of Iilinois? 1
\
9. Toincrease the soil potassium test one pouand, ‘you must apply how many pounds of K20?
P . . B » e
4 fo.
l';l}‘m.z
’ : H
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-TRANSPARENCY STUDY GUIDE
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SOIL TESTING AND FERTILITY

COMMON SOURCES OF LIME .

pM value
Lemon
poue  Droetied Wance

SR sOn

neutrat

AND NITROGEN

APPROXIMATE PEACENT
OF caLCUM

nr

.D_EGREES OF ACIDITY OR ALKALINITY

MA o
Mugnews

Benrd

SR EFT SOR

OO ACID DESRAME POR TOO ALKALINE
SOR' MOST RRANTS MOST PLANTS TOR MOST MANTS
- ey r————N--' ——
[ ] 2 3 4 $ 6 L ] 9 0 H 2 B M

. nutrients; (3) the effect of the fertilizer mate-

el

1. Some of the main factors to consider in
selecting liming materials are neutralizing
power, fineness, and price.

" When deciding on which sourte of nitrogen

* fertilizer to buy, be sure to consider the fol- .
" lowing factors: (1) the availability of nutrients .

contained in the different fertilizer materials;
(2) the comparative cost per pound of available

rials upon soil reaction--pH value, etc.; and .
(4) the physical nature of the fertilizer mate-

rial as it relates to the method and case of

-application. Perhaps the most importiant

point to keep in mind in our present price*

squeeze is the 'cost per pound of nitrogen from

each of the various sources. Pound per pound,

available nitrogen supplied by one carrier, or

form, is about as effective as that supplied by

another.. _ .
<
’ ' e - -

2. This transparency relates pH to some
common terms. Note the pH of lemon juice,
blood, and milk of magnesia on the scale
and the general pH range for most crops. >
pH values above 8.5 are too alkaline for
most plants, and pH values below 5 are too
acidic for.most plants. Alkaline soils have -

pH's above 7.. Acidic soils have a pH below 7.

To become better acquainted with pH,
‘the taste of the following items can be con-
sidered: - )

The lemon juice put in iced_ fea-is acidic--
it has a "sour" taste. Lemgp juice has a pH
of about 4, Acid soils are sometimes called
"'sour'. Persons having a tooth pulled, ora -
cut in their mouth, recall that blood has a
salty taste. The pH of blood is a littlé\over
7, so that it is slightly alkaline. The milk of
magnesia taken for an upset stomach hag a
"pH of about 8, so that it is more alkali
(basic) than blood, and it tastes ""sweeter"

. than lemon juice. Alkaline soils are s¢me-

hoyever, prefer to use the!terms "acidic' or

times called '"sweet", qut agronoiists,
'Xaline" rather than "sour"dnd '"sweet'.
. - ’.g“‘,:

5
- ’ 1
~
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[ Examples of the extreme ranges of the
' pH scale would be as follows: The pH of most
N \ : common dry drain cleaners is around 12, '
: These products are alkaline. The battery - bl
acid in a car battery has a pH value of about
P 2. Battery acid is obviously acidic: The
. ’ distilled or "bottled' water for sale in stores
is,neutral--that is it is neither acidic nor al-
kahne——thls water'has a pH of 7.

-

sH SCALE FOR SOIL REACTION
(sH OF 4.10)

.

3. The most desirable pH rafige for farm
crops is 6,0 - 7.0. Different kinds of plants,
however, grow on soils with different pH values.
For example, alfalfa does best on soils slightly
acid tgjhghtly alkaline; whereas, potato will
grow strongly acid soils. .

SOIL pH and PLANT NUTRIENTS
sHa  oH8  sNe L

~

oHe .

-

4. The availability of essential plant nutrients ‘
is related to pH. Note the difference in the avail-
ability of iron and calcium as pH changes.

[ron I : '

' t
ACID T + — ALK Aunti

ot Proat to Plants
40 the Width of ahe Bae Incronans

5. This transparency illustrates nutrient-
availability as influenced by pH. As the width
of the nutrient line decreases, the availability
of the nutrient decreases, Note how potas-

" sium is practically non-available at pH 4.5,
but is little affected from pH 7-10. Notice
how pH affects the availability of nitrogen,
phosphorus, iron,.and zinc in the soil pH
range of-5-8.5. ,Acidic conditions limit or
decrease the availability of nitrogen and
phosphorus. Iron and zinc are little affected
under slightly acidic conditions, However,
notice the decreased availability of iron and
zing in the alkaline pH range of 7-8.5.

“v ’ ‘ ¢ .'. _\ .
o 1-Fr234 , - C 62 ' ‘
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- PH FERTILITY STATUS ‘
OF SAMPLED F'IEI..DS

Evaluation -

Below § 0 2 Manganesc toxicity is common below $.0.
51-8.5 .. 1 Neﬁﬁmefwlﬂm 5 Un:uitcdwith-
5660 - 21 out liming to almhorda\m. pH
(34) 35.6-6.0lsslightly low for corn and soybeans.
61-65 30 .
6.6-7.0.."... 22 OptimumpH.
(52) -~ #
71-7.5 11 Alkaline. Watch jen-
s c. Watch for manganese deficien

3 cies in soybeans and oats, and iron defi-
ciencics in Wayne soybeans. .

COMMON SOURCES OF PHOSPHORYS
AND POTASSIUM

nAME APPROLMATE FERCENT
' OF PHOSIHOALS
SICAPIOPL TE o) .-
WILIPIOAIN L K saremont a2
-

. SPPRCLMATL PIACLNTY
0 PuTessane

- dependent upon soil pH.

6. Different kinds of plants have the ability*
to grow and produce on soils with different
.soils pH values. Some grow only in acid
soils, while most crop plants do best on
moderately to slightly acid soils. Other
plants grow better on slightly acid to slightly
alkalifie soils.

-

7. A 3-year survey of 1,706 fields in corn
and soybeans in 74 counties was conducted
by the University Of Illinois Agronomy De-
partment. The results are shown in this
transparency and indicates that many liming*
programs are being short-changed on a
growing number of Illinois farms. The use
of nitrogen fertilizer has rapidly increased,
but the tonnage of limestone has not kept
pace. It requires about four pounds of lime
to neutralize the acidity of one pound of
nitrogen applied as ammonia or urea and as
much as nine pounds of lime to neutralize t
acidity resulting from one pound of nitrog
as-ammonium sulfate. A soil test every four
years is the best way to keep.check on soil
acidity levels, '

. ~
8. The av'ailabliXGEf inorganic phosphorus
is largely determiined by the following factors:

(1) soil pH; (2) soluble iron, aluminum, and
manganese; (3) presence of iron--, alumi-
num--, and manganese--containing minerals; .
(4) available calcium and calcium minerals;

(5) amount and decomposition of organic
matter; and (6) activities of microorganisms.
The first four of these factors are inter-
related because their effects are largely -

°.

The general trend by farmers is to,use a
soluble form of phosphorus fertilizers. Rock
phosphate, which was earlier usad, is not
likely to be as economicgl as other sqQurces
at soil pH 6.0 and above. The amount of

- alfalfa or clover in the cropping system may

also affect this decision; but most farmers -
prefer fertilizer that is more readily avail-
able to plants, ‘

I-F-2-35
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CHART T
GRAIN FARMING
SYSTEMS

LIME RECOMMENDATIONS
FOR GRAIN FARMS

TONS TO AFPLY

4

]

/k/

1]
7
[
5"
4
3
2

1

0

-

FOR LEGUMES

, - LIME‘REGOMMENDATIWS *

TON

A

IR
>

/ v,

‘%

9.

10.

- q -

Potassium occurs in the soil in three

main forms: (1):in the soil solution, @2) as
exchangeable K, and—(%}—nrt‘ﬁe/sutﬁrehouse
form. The K in,the soil solution is used by
plants. The exchangeable K is held on the
outside of the clay minerals and the soil
humus; the storehouse form of K is held in
the interior of the clay. As K in the soil
solution is used by plants, the exchangecable
K on the clay easily goes into the solution
and, in turn, the K from inside the clay .
(storehouse form) slowly moves to the out-
side of the clay thus becoming exchangeable,
During the time of the year when crops.are
not .growing, K continues to move from the
storehouse to build up the supply of exchange-—
able and soil solution K. . N

1. Use Chart I for a grain farming system.
2: Decide which soil class fits your soil-- .
A. Silty clays and silty elay loams (dark).
B. Silty clays and silty clay loams (light
and medium). |Silt and clay loams
. (dark).
C. Silt and clay lo ms (light and medxum),
sandy loams (dark), loams (dark and
. medium).
D. *I.pams (light), sandy loams (hght and
medium), sands. ' -
E. Muck and peat.
3. Find your soil's pH along the bottom®of
the chart. °
4, TFollow up the vertical line until it inter-
secls the diagonal line A, B, C, D, or E
. that fits your soil,
5. Read the suggested rate of application’
along the right side of the chart that you *
are using.. )

-

1. Use Chart II for a cropping system with
alfalfa, clover, or lespedeza.
2. Decide which soil class fits your soil--
A, Sllty clays and silty clay loams (dark).’
B. Silty clays and silty clay loams (light
/and medium). Silt and clay loams
- (dark),
€. Silt and clay, loams’ (llght and med1um),
sandy loams (dark), loams (dark and
medium).
- D. Loams (light), sandy loams (11ght and
< medium), sands.
E. Muck and peat.

64
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P+ STATUS OF SAMPLED FIELDS

S

Preent Percent Evalustion
A

m" ‘;; lavbvdbuopundndl. Bux.ldupnpph
-3 18 9 cation ruggened

(123
to R.usmabk 'uh for m Md wybeans
0-%0 n o power of sod

(268) ﬁn\-wtﬁw‘wvh«n

> 3t-100

23! :x high. Maiwntenance ambusts or les

113 Unreatiatically high No appli
needed.

PHOSPHORUS - SUPPLYING POWER

3. Find your soil's pH along the bottom of
the chart.
4. Follow up the vertical line until it inter-

: sects the diagonal line A,"B, C. D, or E
that fits your soil, .

5. Read the suggested rate of application
along the rlght s1de of the chart that you
are using.

*

11. .A 3-year survey of 1,706 fields in corn -
and soybeans in 74 counties showed the fol-
lowing phosphorus fertility status. It was
conducted by the University of Illinois-Agron-
omy Department. -

-1, About one-third of the fields (32.3 per-
cent) are definitely low inavailable phos-
“phorus, over oné-fourth (26.8 percent) are .
near suggested levels, 40.9 percent are above
suggested levels and, of those, 15,8 percent
are unrealjstically high. Some of the very
high tests may represent only the small area
in the field that was sampled rather than the
entire field, Extremely high tests may be
caused by an old manure pile or burning of
brush or corncobs.

12. Illinois has been divided into four regio‘ns
in terms of inherent phosphorus-supplying
power of the soil below the.plow layer in
dominant soil types.,

High phosphorus-supplying power means:

a, The amount of available phogphorus

.'(P test) in the subsoil is relatlvely high.

b. The conditions are favorable for good -
root penetration and branching in the subsoil,

Low phosphorus-supply power may be
caused by one or more of the following factors:
a. A low supply of available phosphorus

in the subsoil because (1) the parent material
was low in phosphorus; (2) phosphorus was

- lost in the soil-forming process; or (3) the

‘phosphorus is made unavailable by high pH
(calcareous) material.

b. Poorsinternal drainage that restrlcts
root growth.

-¢. A dense, compact layer that inhibits
root pénetratlon or spreading.

"d. Shallowness to bedrock, sand, or
gravel, °

e. Drouthiness, strong acxdlty, or other
conditions that restrict crop growth and re-
duce rooting depth.

ol
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’ PHOSPHORUS FOR CORN

‘ AND SOYBEAN FIELDS

13. Broadcast applicatiofis at low P. test
levels prowde for considerable builc}-up.
Drill applidations do not. Where there is a
range in the amount suggested under the
heading '"Broadcast, " the\larger figure will

T G Ve e i i i : -
s gz gneesin give a quick increase in P\ test, the smaller
R “imime e Ansra it figure will give only a smail increase. '

R A et 2 et e '

. * 14. Note that the percent of pogsible yield .
for wheat is lower than for corn,at the various.
P. test levels. Wheat requires a large amount
oflreadily available phosphorus iR the fall.
Phosphorus stimulates early growth, promotes

-winter survival, and helps make the young
plant capable of high yield in the following -
syear.

~ PHOSPHORUS FOR WHEAT FIELDS

- . . - m— s T — —— o ————

h:«-:ﬁa'n.w'-o'-.«uy.w- 2aed a0 ahe P, um
X Porce . L1 S
et Pty Perah

. N If you do not have the results of a P, soil

test, apply 30 to 60 pounds of availabl 115 O5
(13 026 P) through the drill or broad isg .
about 60 to, 120 pounds P205 (26 to 53 pounds
P). - i o .

’ ° - , T -«
PHOSPHORUS RATES NEEDED
BEFORE SEEDING ALFALFA

-

15. Apply all phosphorus at seeding time o
broadcast part of it with potassium. For band

Py test Beoadeast seeding Band sceding
Soil region Expected yicld Expected yield . seeding reserve a minimum of 30 pounds of
- see map Ber per o P,O. per acre. For broadcast seeding,
2-3tons 3-5tons 2.3 tons 3.5 tons 2 % : . . ,
broadeast 4ll the phosphorus with potassium Y

Pl PO preferably after primary tillage and before

fina] seedbed preparation. - :
.6

16. Research has shown that it requires, as
an average for Iltfois soils, nine pounds of
P,O_ per acre to increase the P, soil test
one pound. Therefore, the recommended
rate of build-up phosphorus is equal to: the
soil test goal minus the actual soil test value
multiplied by nine. The amount of phospho-,
rus is equal to: "the soil test goal minus the
actual soil test value multiplied by nine. The

“ amoufit of phosgyrus recommended for build-

FOR PHOSPHORUS

Pocatn o PN w0 o90hs 120 et ourd
e ot 0 ek mppveg prower o
E ottt e

t

”

vo tzsves 23|}

2222 333
o .e: E¥% 28 cef 826 32§

up over a four-ydar period for various soil
test levels is shpwn in this transparency.

e
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- ' 17.7A 3- year survey of 1,706 fie}ds in corn

and soybeans in 74 countles showed the fol-
lowing potassium fertility status. It was con-

a

L)

POTASSIUM STATUS

<

»ductgdam‘lg Umversﬁy of Illinois Agronomy

L

Below 121
121100

181:240

241300
301400

401800 .

801.1,100
Above 1,100

* Unrealistically high

Department.:
OF SAM
- About 16.\4 percent of the fields are low
) to very low in potassium for all crops, 18,1

pr——— Y - percent slightly, low, and 19.6 percent are
tons for buikdu . unnecessarily high. Some of the highest test
Stahy b : results for potas§ium may have been found on
caly needed. small areas where some residue had been

Very high. No K necded lor at leaxt two burned e
years.

Uity vy Research at a few locations shows re-

o]

sponses of corn to pbtassium at soil tests
above 241, At presept fertiliZ®r prices farm-
ers may choose to a1m for a test of 300 rather
than 241,

e

- 18. Illinois is divided int? four general re-

* ' gions based on potassium-supplying power.
T}{ere are, of course, important differences
among soils within these g%neral regions
because of differences in the seven factors .

- listed below: ) \ >

Inherent potassium—sup?lying power
depends mainly on:

a. The amount of clay and organic matter, Yo
This influences lh(. cxchabge capacity of
the soil, : )

b. The degree of weathering of the soil

" material, This affects the amount of
potassium that has been leached out.

c. The kind of clay mineral,| _

d. Drainage and aeration. These influence
the uptake of potassium. ,

e. pH. Very high calcium and magnesium y

° reduce potassium uptake, ,

f. The parent material from which the soil
formed. }

g. Compactness or other conditions that in-

o : fluence root growth, '

.

I-F-2-39
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BASED ON ‘SOIL TEST
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' (POTASSIUM APPLICATION RATES ( \

-

19. Decide where and how to apply the needed
potassium by using your soil test range and
crop. being grown. This table is based on
tests of samples taken between May 1 and
September 30.

NOTE. Samples should never be taken when
the soil is [rozen, Soili tests are most re-
liable when taken (luring the growing secason.
Seasonal adjustments for samples taken beforc
April 30 and after Octoben1 are as follows:

Dark-colored soxls--subtract 30. }

Light-colored soils in central and northern
Illinois--subtract 45.

Low potassium-supplying soils soutlg of
Illinois Route 16--subtract 60. .

Fine-textured bottomland soils--subtract 45.

[N

.

>
Q

~

2D. Research has shown that it requires on

. the average four pounds of K O to increase

the soil test one pound. Therefore, the rec-
ommended rate of potassium application for
increasing the soil test value to the desired

goal is equal to: soil test goal minus the

actual soil test value multiplied by four.
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o TEACHER’'S KEY TO SAMPLE TEST QUESTIONS |
. ) - :E )
@ . APPLYING SOIL SAMPLE TEST RESULTS ]
* ¢ [ ' hd :
: . AR |
TRUE(+)~FALSE(0) . - AN B
. \ + N 1. Asoil with apH of 7.5 is basic in reagtion. .7 .
1 . . - . '
0 - . . . . . . .
2~ Nitrogen is one of the major elements tejted for in ag‘r.lculglra! sonl.s.‘ . )
0 3. 'Afertile ,soil is always a groductive soil. D, .
+ 4. Nutrient balance is an important principle{ir'soil fertility. ) .
; M e R . ¢
\ 0 5. A soil with a pH of 7.0,is acid in reaction. . ,
\ - \“\ N .
o\ . 0 . 6. Acid soils are bad for all crops. . "
: & 0 7. Fixed soil Ris av ~e for plant growth. |
\ - .
\\
N + 8. You should Iearn,a you can about a fneld before you walk that field to diagnose
. \ - its problem9 -
N + 9. In problem fields, the problem area should be sampled separately from the rest of
b the fleld
\\ o
‘ 10. leferent soil types have different P and K supplying power.
‘_ > . . )
. PLETION N e
1. \The development of a soil fertitity program should begin with___ soil test.,, v . N
.. \ . < . A Y . o .
2. P\ tassium isa ___major plang nutrient. The other two are nitrogen °
- a:k phosphorus
. Y . .
3. The mb\st widely used fertilizer K source is Potash“Muriate, _ .
N (50 x .83) convert K to K50) ‘ L
4. Potassium sulfate contai?s 41 percent K20
5. The primary source of soil P is either Triple Super or Diammonium Phosphate
6. About 20-\30 percent of applied P Tll‘able for the current crop. ‘ '
7. .To convert P to\E2\5, multiply bY 2.29 . (P20s toPx :44)
~ : 8. The most des.nrablg pH range for farm crobs is -+ 6.0 - to 7.0 .
9. To increase the Pq té}one pound, you must apply _ 9 ~_* pounds of P0g pér .
- 2 ¢ . {‘ Vv i s . o ~ ¢
acre, - ) . Y
' 10. To increase the K tes:c one pound, you must apply 4, - pounds of K70 per acre. -
| - . ¢ ]
[ . 6' SJ I-F-2-41
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" The remaining questions pertain to the Soil Test Report.
L ]

a

T T T S -

=

11. How many samples were taken? 7

12. The resgl},s are based on expected yields per acre for what two crops?

corn and soybeans . ?

13. The samples were tested by A. Adams

14. The % organic matter for sample 5is 5.0

15. The soil texture contained in this sampled field is silt loam

' \ 16. The number of acres ikn this field is 20 ] ' '
17, _ The yield goal for soybeans is 50 ’ j

i ‘18.’ The field was limed in wha.t year? 1974 B ) 1

19. Sample number 1 was taken in the old barn'yard. | %

20. The pH for sample number 3 is 6.8 .

21. The two soil types contained in this field are Dana and Drummer

.

M

ESSAY QUESTIONS f

Record the fertility recommendations for the following field.soil test results:
A. Recommendation-for Lime

Y .
Goal pH 6.5~ 7.0 Apply about 2 ton/acre in Zone |1
; Do not apply any in Zone |

“

. B. Recommendation for Phosphorus

Med. supplying power < Apply 106 — 120 Ibs. P205/acré broe;dcast plus 20 Ibs.
40 —- 50 . through the planter. Avoid the feedlot and
> pond area. °

C. Recommendation for Potassium

. Med. to high supplying *  Apply 200 —220 Ibs. of K90/acre in Zone ||
power and apply 60 Ibs. of K90/acre in Zone | for
- ' maintenance.




Soil Test ) 8
Form SOIL SAMPLE INFORMATION SHEET

‘ {To accompany soil sampl.:; complete one 69m for each field) ,
‘ " Township__Flat Tests Desired:
s Section_ 2 Qtr. NW _ pH_ X
Blueboy _ - Field__1 P1__X
) Acres_ 20 @ K X
Samples___/ omM_ X

<

TENANT___Tom Test _ _ ADDRESS__Testville, IL
<

"OWNER.___Same ADDRESS Samta_ . .

" In order that tfe results of the test may be properly analyzed and interpreted, the following’ information
should be submitted with the samples from each field:

-~

1. Soil type name__ _fana, Drummer
2. Kind of soil: sandy_________ silt loam___ X ___ clay.__ _____ _muck .. ___.

3. Is drainage ‘good.. X fair___ poor 2

4. Has the field been limed recently?__YeS _ When?_ 1974 Amount per acre __3 Ton_

- Amount of fertilizer applied per acre last year: N_125 _ _ p,0, _ 100 . — K.O. 1Y _ _ .

]
- Cropping intentions for next four years, expected yields, and tillage system (plow, chisel, disk, no-till, etc.):

Intended . Expected
crop yield

This year ] Soybeans .50

Next year Corn .~ 140 Fallplow . __
Third year —Soybeans _50. . Disk __ .

e

Fourth year Wheat 40 B

- How deep do you plow?__7"-9"
. 4

. ( .
. Aretthere any special problems?_An 01d barnyard is located in_the northwest corner of L

the field. ‘ . /

|

b W

The north 10 acres has received manure applications the lash two years

A pond is located in the southeast corner of the field. R

N

=%

¢ - I3 “ -
Reproduced for classsoom teaching purposes with permission of the Cooperative Extension Service

'




568 = Dana’
152 = Drummer .

: 20 acre field
P g MAP OF THIS FIELD .
* (Number the sample locations)
P -
Top of map is north R -
568
Old barnyard

w

wet spot -

touth ,

" Vocational Agriculture Service .
434 Mumford Hall .
Urbapg, Il. 61801 - !

-
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salTest [ - SOIL TEST REPORT

Form
‘ B1ueboy - _County * Samples brought in by 1om_Test
. 4
‘ Date:
(received) (tested)

Samples tested by A. Adams

Tenant: ._#fom Test Address-__ Testville, IL

.~

Owner: Same . Address: Same

This report gives you the results of the laboratory tests on your samples.

T suggest that you keep this report in a permanent folder. Record right on the field maps the amounts of lime and fer-
ulizer that you apply and the-dates wher: you apply them. This record will help you to interpret the next test on the ficld
and will also give you a long-term inventory that will show whether soil fertillty is being built up, is being maintained. or is
declining.

P, .
Test for . K Organic

Field and available Test for . matter .
sample number ' idi phosphorus potassium ' orsoilcolor : Comments

Field 1 ! S
Sample #1

275"
315
130
310
145
137

i
T
|
|
i

N

B T T

, A

LSoil tests are only a means to an cnd. The important thing is how you use the results to plan a better soil-fertility uruQ
gram. Plannmg the most profitable soib trcatments after you have the rcsul s of the soil tests is gut simpic, but it is cxtrcmul)
‘important in determining your profit from farming.

On the back of this sheet, and on the other sheets labeled LIME, PHOSPHORLUS, or POTASSIUM, you will find the
information that you rieed to understand tlic tests so that you can plan a more profitable soil-fertility systeni. If you have fur-
ther questions, please contact me.

Reprédu‘ced for classroom teaching purposes with permission of the Cooperative Extension Service |-F-2-45

73
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MAP OF THIS FIELD . j .

™ } (Number the sample locations)

' pH Results

T f i th
op of map is notth

’ JEEN .
' 6.9 ) @
: 6.8
!'
ZONE | 7\
/
'y .
ZONE 1l ) ’ .
»
\ .81
6.0 ®
57
. ; . D
i \ south
: % . . Vocational Agriculture Service
434 Mumford Hall
Urbana, [il. 61801
4
: 74
s




MAP OF THIS FIELD

{(Number the sample locations)

P1 Results

Top of map is north

205

g '

south

Vocational Agriculture Service
434’Mumford Hall
Urbana, T1l. 61801




MAP OF THIS FIELD ' ‘

{Number the sample locations}

K Results T . .

\ o Top of map is north *

.

. .

*
south

Vocational Agriculturé Sen-rice
434 Mumford Hall . ’ )
Urbana, Il1. 61801 v ,

- | .« \
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MAP OF THIY FIELD

(Number the sample locations)

Organic Matter Results

T’np of map is north

/
N '
] b4
T‘! ’ . 4 ‘ . '. ‘
5.8 4.5
\‘
* ]
{
®
438
/
4.2 .
/ ®
. 4.7
@ ’ '
45 _,.\ - 5.
” . \
south .
Vocational Agriculture Service
434 Mumford Hall "
Urbana, I1l. 61801
e |-F-2-49
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T UNIT G: HORTICULTURE ]

‘ : . l/-?'ROBLEM AREA: GROWING VEGETABLES

.9 . - -
‘ SUGGESTIONS TO THE TEACHER: — - y

This problem area is designed for use with ninth grade or beginning students enrolied in an
agricultural horticultural occupations program. The recommended time for teaching thls problem
area is late winter. The estimated time for teaching this problem areais 5 to 10 days dependlng on
how much time the teacher wishes to spend on discussion and conducting the suggested exercises.
The materials in this problem area were selected and written wi;h the following assumptions:

1. Each student will have the opportunity to develop a S@E brograrn in vegetable garden-
ing. , -«
2. Where appropriate, school gardens or community gardens will be encouraged

"3. The Cooperative Extension Service, Park Districts, and Community College Agrlculture
Programs will be contacted for local gardening programs.

The instructor is encourageg to conduct a local search to Iocate other supplementary mate-
rials. The items in this problem area are for reference or modification as the teacher adapts these
materials to his/her local situation. . -

—— ¢

.- CREDIT SOURCES:

These materials were developed through a funding agreement, R-33-21-D-0542-388 with the
Illinois State Board of Education, Department of Adult, Vocational and Technical Education,
Research and Development Section, 100 North First Street, Springfield, lllinois 62777. Opinions
expressed in these materials do not reflect, nor should they be construed as policy or opinion of
the State Board of Education or its,staff

The teacher’s guide, worksheets, information sheet and test questions were deveIoped by
Ron Biondo, Departmeént of Vocational and Technical Education, University of Illinois. Suggestions
and guidance in the development of these materials were prowded by the Rural Core Curriculum
— Pilot Test Teachers. '

. 1-G-1-1

2




TEACHER'S GUI%

Unit: Horticulture
Problem area: Growing vegetables
. Objectives: At the close of this problem area, students witt

1. Understand the steps in planning a vegetable garden.

»
2. Knew how to select and prepare a garden site.

Be familiar with the major vegetables grown in lllinois.

Know the factors to consider when selecting vegetable varieties and seed.
-

Know how and when to start seeds or transplants in‘a garden.

r

6. Know how to care for a vegetzﬁ)‘re garden.
»
. Suggested interest approaches:

1. Ask the class the following lead question: Did any of you have a vegetable garden last
year? What types of vegetables did you grow?

Ask the class to identify advantages of vegetable gardening at home.

Present figures to show the importance of gardening and the mcreased interest people
have in gardening.
(A 1980 estimate for vegetables grown in a 25’ x 30’ garden was more than $500.)

Ask the class to identify the best gardener they know and have them describe this
person’s gardening program.

Ask the class to respond to the following questions:

A

How many of you would like to4tart a garden project?

4

How man} of you would be /nterested in exhibiting vegetables at a fair?
Howﬂmany of you would ke to earn money from gardening?

Ask the students why tomatdes are considered fruit and why carrots, roots and celery—
petloles

. +Anticipated problems-and concerns of students:

Planning the garden
1. Why is it helpful to Iaoy the garden out on paper?
' G
2. At what time of the year should | begin to plant my garden?

3. How can trees.and shrubs near the garden affect vegetable growth?




2

4. Do all vegetables require full sunlight? o
5. What are the major vegetables grown in |llinois? x \‘
6. What are the different plant st-ructures that are eaten?
ér”m 7. Whatisa varie;ty? .
e 8. What is meant by ti_we term “hybrid"?
8. What does “‘germination rate’’ mean?
10. What is the meaning of diseasearesistance?

11. Why is spacing between the rows important? =

. ) RN ‘ B |
y  Preparing the garden . . ] ’ &\2\

12. What is meant when referring to ‘‘good’’ soil?
13. Where can one have soil tested?

1;3. How can 'soil tilth be improved? -

16. How can | tell if the soi}is too wet to wo;'k?‘

P
Planting the garden ‘s

16. What are the reasons for using transplants?

17. Can vegetable seed be‘saved and used the following year?"p
18. How do freeze dates relate to the planting of vegetables? _ o
19. What benefits do transplants have over seed grown vegetables?

Caring for the garden

20. Why are chemical herbicides seldom used in vegetable gardening?

21. In \Alhkﬁys do weeds compete with vegetables? ° °
) -~
# .

22. ‘How ofted does a vegetable gaiden needth be watered? . p

23. Can | use the'same-insecticides used on farm cf"op{in the vegetable garden?

L4 °

24. Will my vegetables be harmed if | use black walnut lea\;es for a mulch?

, ;

VI. Suggested learning activities and éxperiencesz

1. Discuss the advantages of having a home vegetable garden.

°
[~

2. Discuss wh\l/‘ it helps to plan thé vegetable garden in advance. -

3. Introduce th dents to terms commonly used when speaking about vegetable gardens.’ .
Have them co plete Student Worksheet 1 on matching common terms.

Q . .. ' 8_;




‘. . 4. Discuss therimportant factors in selecting a growing site for vegetat')les. .
. . ¥ . ' .
. - 5. Give an out-of-class exercise. Have the students make a skétch of their home .

property, indicating the approximate locations of buildings, trees, fences, etc. *
Then, ask them to select two sites they feel are suitable to locate a garden.
s |
. 6. Disclss the |mprovement of soil tilth, soil testing, fertilization, and the prepara- ’ N |
tion of soil in the garden. ) . s .
7. Have students coIIect soil in the school yard and prepare it for a soil test. Have
the soil tested then.discuss any treatment that would be needed to make it suitable
for a \wgetable garden. ‘

°

’ 8. Identlfy the malor"vegetab les grqwn in Illinois and dISCUSS their edlbu: park ' ; i
X . 9. Have the students complete Student Worksheet 2 on garden vegetables. Use Vegetable
Gardening for lllinois as a reference. ‘
¢ 10. Provide a list of major vegetables. Include figures on recommended spacing between

rows and inches between plants after thinning or transplanting. Refer to Page 24 of
Vegetable Gardening for llinois for information.

<

R 11.2 Explain the sefection of vegetab le varieties.

Q
12, Discuss what s important to Iooi< for when selecting seed or transplants. N N
. 13. Have the students order tomato seeds from a catalog. Plant the seed in class, and let
each student take home some plants. N ’
) 14. Have the stude?:ts complete a worksheet on the labeling of seed packets. .
15. Explain how to sow seed and transpla;t vegetables. 3 -

s -

16. Discuss frost free d?ys and freeze dates.in IIIinois. )
. ’ ~17. Provide aéwandout on freeze dates, fros ree days in Rlinois, and planting dates for _
~7 vegetable$ in-lllinois gardens. Informatibn on these topics may be found on Pages - .
21 and 23.in Vegetable Ggrdenlng for likqois. R
. 18. Have the students plan a home vegetable garden 6ut of class, using the Student Work-
. sheet 3 for sketching the vegetable garden. The ass‘ignment should inclade the
* .selection of at least 12 different vegetables, spacing of the vegetables, and the planting
date for each vegetable. An example garden pTan may be found on Page 26 in
. Vegetable Gardening for Illuaoﬁ\-

° -

19. Provide Student Worksheet 4 foF planning a vegetable garden, and have the'students
record information on 12 different vegetables. The information needed can be found . _
in Vegetable Gardening for Illinois. , -

' 20. Discuss the importance of weed contFol in the vegetab le garden. Also, dI$CUS$ the
methods used to oontrol weeds. . . L _ :
21. Discuss when and how to watet a vegetable garden. ’ . e, 4
° ° il M S ! °
’o 22.. Discuss how to control disease and insect pests in a vegetable garden. -« L
A ° ’ e < . o7 .
o v ’ ' T ) °
. - * DR} ’
. ~ o - [} ‘,' ° l G 1 5
:., 8»« ° ’ N *
R L ,g " °
h » ’ " AL .




.23, Discuss the types o¥hand and power tools used in vegetable gardens.
- %
24. “Distribute Fruit or Vegetable Production Record Book to students. Assngn the Problem
For Use With Fruit or Vegetable Production Record Book. . . o

-

Vll.) Application procedures:

1. Skills learned in this problem area should Be used for home gardening purposes.
2. The skills learned will be va‘luable for students who plan to'work in garden centers.

~ . - )

VIII. ~Eveluation: . L : ‘

-

. . . N i £ . p
1. Collect and evaluate workshéets, ! |
s . S °

i g

.2, Evaluate students Qerférmance skill in planning and caring for a garden.
3. Administer and grade a test upon the completion of this problem area.
! 3
. 4 Evaluate students ablllty to keep and use the record book problem.

K

X References’ qnd a|ds .

;1. Vegetable dardeningrfo’r INinois J.S. Vandemark and J. W. Courter .
. - U. of I. Cooperative Extension Service
b Circular 1150 o "

brockett;’.\iictory Garden James Underwood Crockett, 1977
' ) WGBH Educational fggundation, Inc.
Published by Little, Brown & Co.

Fruit:or Vegetable Produetion . ’ Vocational Agricultdre Service
Record Book 434 Mumford Hall
W o ) : Urbana, IL 61801

¥
[Y)

_4. tProblem for Use with Fruit or .. *Vocational Agriculture Service
,Vggetable‘Produgtioh Record Book - 434 Mumford Hall
) : Urbana, |L 61801

» ’ . e

ﬁupplementary materlals found in this packet: L
. Student Worksheet on Matchmg Common Terms
Student Workshéet on Garden Vegetables ¢
Student Worksheet for Sketching the Vegetable GardBh
Student Worksheet for Planning a Vegetable Garden
N




14,
‘15.
16.
17.
18

19.

20.

STUDENT WORKSHEET 1

MATCHING COMMON TERMS _ -

Viable
Coc{l Season Vegetable
Hybrid ¢

pH

+Rotation

(23 A
°

Organic Matter

* Trapsplanting

Germination
Pole-type
Hardy

Leaf Crop

Tilth-

Fruit Crop

‘Compost

Seed

I;ertilizer

Bush type

Root Crop

Vt}arm Season Vegetable

Tolerant

.‘*.S’)(:JQ o

o 0o & >

e 2 m

-z =

-

*

+

The moving of a plant from one location to
another,
Vegetables grown for tHeir edible roots

Vegetable grown for their edible leaves.

Vegetables grown for theeil:’fruit.‘

Decomposing animaI or plant matter

Material used to supply one or more eIements
for'plant growth.
A mixture of decayed plant mater|aI.
A Y
Those vegetables that perform better in cool

weatheny ° .
Those vegetables that perform better in warm
weather. .

Self supporting plant.

-Non-self supporting plant. B

The practice of changing the locations of crops
in the garden from year to year. )
The sprouting of seed. ‘

“Plant produced from the cross between the

different species. |
Ripened ovule containing plant embryro.

Seed which are Iive,land capable of gefrmination.

Vegetable tolerant to light frost, and cool
weather (

Acidity or alkalinity of so:l

Ability of plants to withstand adverse conditions.

Ability of soil to be broken down mto flne
crumbs.




STUDENT WORKSHEET 2

2 ‘ GARDEN VEGETABLES D -
List 6 vegetables grown for their leaves or greens.
1. ) 4. )
T A d
2 R 5.
° ' ]
3. . 6. — _
-~ ) i .
List,6 types of vegetables usually transplanted to, the garden.
1. - 4.
.- Ve
2. _ . 5. . .
3._ 6.
\ . <
.- S ’ List 6 types of-vegetables started in the garden as.seed.
A

"
-~ - . -

b -3

1 .
. "\ . . .
2/ _
(% 3-? ) - * 6. &

List 6 vegetables grown for their-fruit.

’ re
1 4,
3 . ' 5. .
. 3. 6. '
N, .. : . &
- List 6 vegetables grown for their undergroimd structures (roots, tubers; bulbs).
i 1. 4, ' N
2. 5.
, « .
3. 6
7 —
P._ ~ o <




‘.r;;’i‘
®

- 25,

'+ STUDENT WORKSHEET 3

SKETCHING THE VEGETABLE,GARDEN

]
1. Select 12 different vegetables and locate them below as you would in youl:garden.
2. State the planting date and spaci ng: requirements for each vegetgble.
North

30 -

. * . \
- L
. . .
- « . . " . .
o .
)




\ " STUDENT WORKSHEET 4 :
PLANNING A VEGETABLE GARDEN )
. Introduction: - -
The purpose of this exercise is to provide a means in which the student can efficiently e
. plan a vegetable garden.
Il. Objective: ~ ° 3 '
At the conclusion of this exercise, students will haye gathered and organized :che vital
. . - .
information for planning a garden. From the plans developed, students will be-able to plait a
vegetable' garden.
I1l. Procedure: . . . ’ . a
While referring to Vegetable Gardening for lllinois, record the following information for
12 vegetables: Name (including variety name), number of blants to be grown, the recom-
o . ) :
mended distances between rows and plants (page 24), the length of the row, expected
yields (page 3), dates of planting {page 23), type of planting (seed or transplant), and plgnting
] ¢ L4
depth of seed (page 22). - .
' ‘ * .
- ' . C
N . o
P © \Y
5t @ .
Y - .
k. 2
. . N \\ ) . . ‘ ) LY E Y ea . “
® I3 ’ . 8 =y ' v ¢
” ¢ u{ , . -
« 2 e - . oo
o ST K
¢ £ ’ % # ]




>

.. " Name
STUDENT WORKSHEET 4 — PLANNING A VEGETABLE GA;!‘DEN

Period

L. ~ v Number of Distance between: Length Expected - Date of | Type of Planting | Depth
Name of Vegetable Plants Rows Plants " of Row + Yield Planting | Seed/Transplant | of Seed
‘Tomato ‘Early Girl’ 4 3 2 g | S3bs. May 15 | Transplant —
N .
- bt / .
‘N
. L)
. f : ~ ‘ ‘
) > . x . +
E’ L]
& 2 ') 2
R (V)
AN el
o N '
——\ - .




TEACHER'S KEY o :
STUDENT WORKSHEET 1 /

MATCHING COMMON TERMS ; .

P 1. Viabje A. The moving of a plant from one locathon to
. _ another.
H 2. Cool Shason Vegetable B. Vegetables grown for their edible .roots.
N 3 Hybrid C. Vegetable grown for their edible leaves.
R 4 pH D. Vegetables grown for their‘fruit.
. L 5 Rotatgon " E. Decomposing animal or plant matter.
E 6. Organic Matter F. Material used to supply one or more elements
. for plant growth.
A 7. Transplanting G. A mixture of decayed plant material.
M 8. Germination * H. Those vegetables that perform better in cool
) weather.
K 9. Pole-type I. Those vegetables that perform better in warm
weather. :
Q -10. Hardy J. Self supporting plant.
C 711, Leaf Crop K. Non-self supporting plant. !
T 12, Tilth L. The practice of changing the locations of crops
. ] in the garden from year to year.
D 13. Pruit Crop M. The sprouting of seed. :
G 14. Compost N. Plant produced from the cross between the
. different species.
O  15. Seed - 0. Ripened owule containing plant emgwro.
o 3
F 16. Fertjlizer P. Seed which are live and capab]é of germination.
J 17. Bush type Q. Vegetable tolerant to light frosts ‘and co‘ol
. weather.
B 18. Root Crop . R. "Acidity or alkalinity of soil.
| 19. Warr*Season V/egetable . S. Ability of plants to withstand adverse conditions.
$ ' _20.. Tolerant ' T. Ability of soil to be broken down into fipe
> " ’ . crumbs.
-,
« > ~ ¢ ’ s e ”
< - - ~ ("
-\ * ’ .
. : . . ] ® -G-1-13




TEACHER'S KEY
. STUDENT WORKSHEET 2

, " _GARDEN VEGETABLES

\ \ .
L
N Y t ’
.

‘List 6 vegetables grown for their leaves or greens. .

> . - / » |
1. Broccoli ) . . 4. Spinach i
. N 7 |
T
2. Cabbage "B, Parsiey \ a
. . ] ‘ Rt
3. Lettuce © 6. Rhubarb e
N CN

- ) \

» 4

* List 6,typés of vegetables usually transplanted to the garden.

1. Broceoli 4, ‘Tomato
2. " Brussel Sor.outs ' 5. Pepper ¥
3. Cauliflower | - 6. " Rhubarb J
. . . 6
List 6 types otvegetables started in the garden as seed.” . v
1. Beans - \ 4. Cucumber
2, Carrots }\\ Lettuce ' -
' 3. - Sweet Corn _ 6. adish _
List 6'vegetables grown for tf\eir fruit.
1. Beans 4. Cucumber '
2. Pepper ~ | "5, T;mato : “\
3. éweet Corn : - 6. Pumpkin

Y

- , ’ ]

List 6 vegetables grown for their underground structures {roots, tubers, bulbs).

1. Beet : 4. Potato ’
2.’ érrot / - 5. Turnip M ] -1
3. Onion ' = 6. Parsnip’




TEACHER'S KEY g
]

~ |
\ ' SAMPLE TEST QUESTIOI}JS ON VEGETABLE GARDENING" T }
|
\(E Completion Section |
1. A plant that'can uth/stan light frosts and cool temperatures is considered hardy .
’ 2. Young; plants'which are crowded should be  thinned to allow plenty of room for ‘
growth, . . = —

3. Moyjng a plant/ffrom one Iocatio—n’g;:(;h_;is called transplanting . $ .

4// Organic matter may be added to soil to improve tilth. |
/, /5. Dead Ieaves,/food scraps and grass clippings can bé placed ona  compost pile to degay. .
// ) 6. Spi:| tests/tell you the pH of the soil and content of nitro'gen ,‘ ”

// / . % orgar/mic matter , __phosphorus and _potassium .
: - 7

- Whep watering the vegetable garden it is a good fracticg to soak the soil to the depth of

6 -8 inches. - . e

During the drought periods watering may be negessary every 7-10 days. )
& v
Morning is the best time of the day to water a garden. » t
v
\ Listing Section

List 4 factors to'copsider when selecting a vegetable garden site.

: 1. Soil L )
.| 2. sunlight - ' o
| 3. Away from obstructions - . ' .
4, élose to home . 3

2. List 3types of mulches
1. Wood chips . ) -
2. Grass clippings

. -

3. Straw

‘ 4. Peat moss , :

5. Black plastic

-

i . 9" : -G-1-15




[

12,
13,
14,

15.

All vegetables must be planted after the average frost free date in your area.

_ TRUE—FALSE SECTION

Use of herbicides is the most common method of weed contrbl in the vegetable
garden

“

- n . 6
Transplants wil recaver from tfansplant shock more quickly if planted on a

beloud‘y day or in the evening. .

The quality of the soil will affect tht quality of your vegetables.

All vegetables do'équally well in full sun or deep shade.

L3

Vegetable gardening is rising in popularity partly because of high food costs.

Proper spaging of vegetables reduces c0mpeiition for light, water and nutrients.‘ R

B

Plannmarden on paper helps eliminaté the hanee of underplantlng or
overplanting.

s
-
a . ) . -

Different vegetable seeds have diffetent germination requirements.

Soil tilth can onlybe improved"by oto-tilling.

The three major nutrlents used by plants are nltrogen phosphoru% and

potassium. 4
- . ,. w

It is a gdod practice to water your garden for about five minutes every day.

-

Some vegetable varieties are more desirable than others.

Soil tests and the gardener in determlnmg how much, if any, fertlllzer organic
matter, Inme or acidifying material should be added.

It is best to work soil after & heavy rain.

(o




. - . 0 . °

: —- .- UNIT G:. HORTICULTURE

' - ' ~ PROBLEM AREA: BEAU'[IF_YI‘G THE HOMESTEAD.

SUGG@STIQNS TO THE TEACHER:

This problem arga is designed for use with ninth grade or beginning students enrolled in an
agrlcultural occupations program. The recommened time for teachlng this problem area is in the
spring semester. The estimated time for teaching-this problem area is 5 to 10 days depending on ~
how much time the teacher wishes to spend on discussion afid conducting the suggested exercises.

The materials in"this problem "area were seletted and written with the following assumptions:

1. Each student will have the opportunity to develop a S.0.E. project using the home

-
. landscape., . . (/ . .
3. Students have little or QO baclézrourrd in planting and caring for trees, shrubs and turf’
grass. ° . o .
The instructor is enceuraged to condugt a’local search to I{)cate other supplementary. mate- !
rials. The items in this problem area are for reference or modification as the teacher adapts these
materials to his/her Tocal situation. £
¢ | .

€ <@ ’ ’ f‘
CREDIT SOURCES'- g T T T . - -

These materials were develogid th,rough a funding agreement, R-33-21-D-0542-388 wnth the
. Illinois State Board of EducatloneDepaftmemt of Adult, Vocational and Technical Educatlon
. * Research and Development "Section, 100 No#th, First Street, Springfield, Illinois 62777. Opmlons
expressed in these materials do not reflect, nor should they be construed as policy or opinian of

the State Board of Education or its staff."

e

The teacher’s guide, worksheets, information sheet and test questions were developed by
Ron Blondo Department of Vocational and Technical Education, Univegsity of Illinois. Suggestions
and guidance in the development of these materials were provided by the Rural Core Curricuum
Pllot Test Teachers. 2
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[ g .TEACHER’S GUIDE\

Unit: Horticalture

. I'¢ C
Probleny area: Beautifying the homestead

»

Objectives: At the close of this proglem area students will:

1. Know how tofcare for an established lawn.

2. Know the correct methods of pruning the various types of trees and shrubs. q
7/ - . -
3. Bequalified to plant balled and burlapped trees and shrubs correctly.
. 1V.  Suggested interest approaches: .
1. Ask the students to identify the best kept lawn and landscape in town. ‘
2. Ask the students if their own landscape could look better.
If so, how? .
° 3. Present a question: ""What makes a home Ia%cape attractive?”’ .
4. . Ask how many students would be interested in a career in landscaping:
. ) List occupations that students may consider and qualifications for each. .
+ pd
* 5. Ask the students to |dent|fy professional Iandscapers in the area.
' .What are some of their practices? ‘
s . . 6. Have a protessional Iandscape contractor or golf course manager appear as a guest.
speaker. . . ‘
& r
' ' . . L . ¢
V. Anticipated problems and concerns of students: - ' ¥ v o)
&
U . » ’ . ‘ . 7, cre '
’ 1. What are the differences between brganlc and inorganic fertiliZer?. .
. . 2. How often should a lawn be fertilized? L. ,
- ? <
? ° : " . "
. 3. How much fertilizer should be used? ' R
4
E I R .. *
" 4. " Why shouldn’t you fertilize the lawn in August? . .o :
N 3 < - M
oy - R " K . ] Q’
- 5 How often shoqu a lawn *)e watered? .. LR . 2
v . n' .a o “3r, ‘ * . ‘3° * " L 4 .° . o '
. .- B How car you measure the" amou&t of water applled toa Iawn? . B
. v \ . D ®
. by e L - '} v '
. ' Z_. ls |t=bett'er to catch g?‘ass cltppmgs or. Iet them lie on the lawn? ? . . .
L R o o
¢ ) g ’ o
. 8. Can insect, wee?and disgase yrbb‘lems be handled‘ withotit usmg chemncals A .
) F) 49& ® »
S T cy et .
o * R : : * .
. Coe g 9. How can turf be grovdaaln,s}hady sltuamns7 * S K _& - "-,ag 21t LB, .w“'} -
. - » -~ . o s ]
o o . . R T e
At whath ight should I mo I n? - Mo A T 2
. 1Q, eig oM Yty e L DY :%‘.wa .
- N - s . » ~a
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rd # o "
! A\ . R v -
o’ - N .
. . . . . ® . Y . e
X 11. What is top dressirng, overseeding, and power raking? ., . . P -
. 12. Whyis prunjng_necessary? o w * . ’ .
. L] - i
] 13. Does pruning paint protect the treg injury from disease or insects? . -
14. When is the best time to prune? .o ) - - T
M ! . ¥ ’ « =~ !
15. What is renewal pruning? . . L
°16. Why should hedges be wider at the base? = on” .
hd n . . . > - . - ); v ! N
17. What is rejuvenation pruning?" . R
P : . ° .
» A
18. Why is a cut flush’'with the trunk so important? ) : N
- 3 @ v
. 19. Why is it inadvisable to remove e than a third of the tree’$ crown at any one- tlme7 P T
v l ¢
20. Do all trees and-shrubs sold for pla Jng come with baIIecLand burlapped roots7 et .
. o . . 3 b
. VI. Suggested learning activities and experiences: - - ' - -
’ $ : e U o .
1. Discuss the differences between organic and i nnorganlc ferttllzers . .. P
. What are the advantages of each? .o ) ..
2. Dlseuss the best times to fertilize a lawn and how fert|I|zmg can be done. “Touch upon .
oV __ the reasons for fertlllzmg Have the'class fertllaze a section of grass on th‘é‘school -
‘grounds usung varlous types of fertlllzer spreadérs ‘ * e , . ®
s R '+ © o .
3. Expfdin thﬁ factors that shou Id be taken {nto account when watefing a law. Uslng .
coffee cans, demonstrate how thetamount of water applied'ean be measured. . <
S 4. Discuss the importance of timely mOW|r@s mowung to the correct heighg, and sharQness L,
o, of mower blades. s L s ? st . . u
L ¢ . . - ¢ s - N ". . 3 &P .
‘ & & \ M 4 s ¢ ov > A
PO 5 Discuss the different methods of weed’ eontrol in the Iawn . .
> -0 '5 a‘ * - 4 - .
g6 Empha3|ze the fact that weeds, dlseasga and lnsect proble(ps cafi'be reduced by.good % - . !
. e N4 o "‘malntenance o cultht;al practices.. = ' - . . Ce s ”
.. P P ", ,'0 7w P s . Pi-S . “w
° ° &ty a"\ 4 . ° o ® N .
T r?v EISCUSS how oMith»go aboyt QI’OWII"IQ gras sn a shaded Qrea. L8 . s . :
. ) 5; '7' “ W7 ’-.(‘.u ] @4-“_
23 &3:, Brmg a’6 X 6" R 6" section of turf.ta'class Dlseuss the Soil » s:gla\lonshlp, ‘the thatch v e
° e o - %% laver and the lant ructures »
. - - lay p 'AS-{ . ‘ ‘ 4 % *
M R ‘g, -Bring varipus pruning éﬁuupment to class and discuss the use of each. ! T
B APS I .. . .-
«- 3 10., Present the major reasons for pruhin“g trees and shrubs. | ’ :
) . o
°'1.1. Discuss the best time of the year to ’prune most trees. Also, didcuss the pruning of
ﬂowermg shrubs. ® / -«
2 ) . . . LN . o
& . S . . .
12. -D_escr’ibe the drop trotch.or 3 cut méthod of removing large limbs from trees.
;s - c. -
, 13. Discug§ the correct way to prune or shear hedges. o ) B .
,(;' N ‘ " 3 . .,
| . .- — o ® } . .
-G-2-4 as : ~ "~ .
, . o -3¢ , S ]
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‘14. Discuss renewal pruning and rejuvenation pruning of shrubs.

v L4

15. Explain how to prune pines and evergreens with scale-like foljage.

® - - |

16. Take a walk with tH® class. Point out trees or shrubs'i Q need of pruning. D|scuss

the methodgs of prunmg in different sntuatuons

» . I-G-2-6

17. Have the students complete Student Worksheet 1 on pruning. .
- @ a
. 18. Ask school officials for perm|ss|on to prune a tree or shrubs on school grounds
N * Then let students do some pruning. Have them explain why they think certain
cuts should be made before making them. -
19. Discuss the factors to consider when selecting a planting location for trees or shrubs.
/ 20. Discuss the minimum dimensions for holes in which trees or shrubs will be placed. -
21. Discuss how poor s6il may be improved and used as backfill.
, ' 22. D/scus§ the level at which a root ball should be placed in a‘hole and the backfill
- procedures.
23. Explaln post plantmg care such as watermg pruning, bracmg and using tree wrap.
24. Have the students complete Student Worksheet 2 on transplanting trees and -
shrubs. ¢
25. Plan a tree planting on AFbor Day (last Friday i in April) involving the class. Seek
‘ help from the cnty or pafk district and make it a community project. Have the class '
carry out the ent|re plant@g procedure. L
26. Distribute Home and Farmstead Beautlflcatlon Record Book and encourage
students to keep records of their béautification activities.
VIl.  Application procedures:. ' 3 v
. 1. The skills learned in this problem area should be used in ¢aring for the home
laridscape. . . .
2. The'skills learned will be useful for students seeking careers in landscaping, golf -
- course maintenance, and garden center management. . '
VIIl  Evaluation: : » )
1. Collect and grade worksheets. .
e o
2. Evaluate students ability to NJ'ne and/or transplant trees and shrubs.
1
3. Administer and grade a ertten test upon the complet|on of this problem area.
4. Evaluate students record book on"Home and Farmstead Beautification. —~
J g .
<
B
rd / ‘
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1X. References and ands ' N .

— P

1. Available from Vocational Aguculture Service, 434 Mumford Rall, 1301 W. Gregory,‘

Drive, Urbana, IL 61801 ~.
. . . . ~ ' N .
Slidefilms . ’ . -
a. 615 Objectives of Pruning Decidudus Trees ) 4 1/ o
b. 643 Pruning Evergreens . r
c. 644 Pruning Deciduous Shrubs ., /
d. 651 Stepsto aBetter Lawn ) N )
e. 6413 Proper Transplanting of Trges > -
Record Books
. { °
( a. Home and Farmstead.Beautification )
. ‘ ‘ R | s - .
¢ Subject-Matter Units’ © __ _ —— ’ — BN
v - . l
a. 5002 Transplanting Shade Trees ' \
2. Available at the University of lllinois, College of Agricu Ifure Cooperatlve Extension
Service.
a.  Circular 1082, Illinois Lawn Care and Establishment ’
© ~. b.  Circdlar 1033, Pruning Evergreens and Deciduous Trees and Shrubs
3- Supplementary materials found in this packet: .
a. Informatlon sheet: Transplantlng Balled and Burla .
b. Student Worksheet‘on Pruning R
c.  Student Worksheet on Transplanting Trees and Shrubs <
. p < - '\
/ ) o
’ ¢ .
/ 9 ‘
’
_/I
\ ‘
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. ' INFORMATION SHEET

.

‘ , " TRANSPLANTING BALLED AND BURLAPPED TREES _

=

LOCATION: Before planting a tree give careful- consnderatron to where it will be located. Avoid
areas that are known to collect water. Also, trees will find difficulty growing in soils that are
extremely hard. LK

. v
" Trees should be planted far enough from buildings and other obstacles to allow for
. adequate sunshine, ran, air circulation and room for normal growth .
/

DIGGING THE HOLE Diga hole much larger than the tree baII AIIow for a mlmmum of 6 inches
open space around the entire ball. Dig the hole af least 6 inches deeper than the height of the
ball. . b

IMPROVING SOJL -TEXTURE. Heavy clay soils common in parts of Illinois ®ften need’ soil

amendments. Thoroughly mix peat moss, compost or similar materials into, the soil to be used .

for backfilling. The addition of orgahrc materlals wrll insure adequate aeration, water retention

and good root growth. .

LACING THE PLANT: Place enough soil at the bottom otlthe hole so the tree can be pIanted at
the same depth as it was before it was dug.

-

N v

~

Nylon twine and green burlap resist decay and will strangle the tree roots and posslbly kutl

the tree. To.avoid this.remove them before backfilling and throw away. .

-
K

3 Brown burlap will rot, so it may be left on. owever peel it back over the, ball. Any '
‘ burlap sticking above the ground will serve as a wick and draw water from the tree ball.

FILLING 'THE HOLE: Once the tree is properly positioned, backfill the'hole halfway, Step this
soil down to elimjnate air pockets. Then, fill the' hole to.the top with water. Allow the water
to be absorbed before completmg the backfill process. Do not step down wet soil. Leave a soil
lip circling the hole to form a basin for holding water. A two inch layer of mulch on top of the
_ ball will help to retain moisture. . .

PRUNING Newly planted trees shoudd be pruned to compensate for the loss of roots when the tree
i was dug. Select branches 6 be, fgmoved carefully so as not to lose the natural growth habit
of the tree. Make all cuts flush to the adjoining limb. DO NOT remove more than. 30% of the
. 1 .. existing crown. o ) .. . Ve
t " WRAPPING: Protect the trunk of newly pIanted trees from sunscald and frost cracks by using tree
) wrap or burlap. Tlghtly wrap the material arodnd the trunk and secure it With twine.

BRACING Newly planted trees ‘should be braced from movement to protect the tiny roots just
’ deyetoping. Use a minimum of two stakes for trees up to 3’ in diameter. Drive the stakes
outside the hoIe ySu have dug.” This will provide more secure footing. Attach the tree to the
Stakes with a wire run through a piece of hose to avoid ‘injury to the tree trunk. Trees with
diameters larger than 3" will need three stakes. - .

WATERING. Rece’ntfy planted trees need an abundance of water. Supply enough water to sdak the
.S0il around the roots at each water. During prolonged dry periods it may be necessary to soak
the soil every. 10 days.

e

I-G-2-7




STUDENT WORKSHEET 1
" PRUNING

- 1. Drawa diégl}am of the drop crotch or 3 cut method of pryning large limbs.

{

N\

3. State'when each of the following pieces of equipment should be used.in pruning:
4 A N

-

B )

.

hand prun;ars:
chain saw:
loppers:

poie saw:

hedge shears:

\

‘
4

o

'

\.

¢

2. Sketch an end view of a properly sheared hedge and an i'r':nproperly shéared hedge.




- . ‘ . .
’ , P . . \ ) L : - -
N . "". — .)
"$TUDENT WORKSHEET 2 :
L ' . \ : -
. : TRAN%PLANTING TREES AND SHRUBS '~ . ‘
) 1. Sketch% newly transplanted tree and label the important factors to consider when transplanting. )
‘ 3 g ' ’ . . o B U, i e o o e rneveat .'L
T ’ - _ v .
r 4 » . .
- i -~ M . v
’ ’ - ]
. N -
¥
& N X , )
2. Sketch anewly planted shrub.’ \
o o
a } K
N .
- ) “ .
L. \'- ) . ~ / . IS .
- ) \ . : '
{ ~ o . .
\ " RN
' 1
- .
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. TEACHER'S KEY /.
MPLE TEST QUESTIONS ON BEAUTIF YOUR HOME LANDSCAPE
+ ®Multiple Choice N - .
T 07T T THE best tlme 1o fertilizes Bw WRTIS™ "“"“‘“"‘"'""'-'"““"“"""“““"""“\'_””‘"”"“"\“" T T
a. Spring i
- b.  Summer ~
c. Fall .
d AandC
¢ 2.  About " Ibs. c;f nitrogen should be applied each year to i
1000 sq. ft. of lawn. . .
. . . . - . ! <
a. 50-100
——T " . \ . _ N
¢ 3-5 . _ . \od
d 7-9 N )
b’ - 3. Its beneficial to make fertilizer applications a year ~
to the lawn.
. .
a 12 ! T ]
. b. 34
L1
. " »
a 4. Watering of a lawn should be done: -
. a.  Every 2 weeks during drought periods ‘o
b.  When community water supply is high \
c. When the grass-tprns brown .- - -
~__d__ 5  Cool season grasses such as Kentucky Bluegrass shouId be mowed to about
o, mches in height.” .
— ;
a. 1 .
b. 4-5 - N\
) c. 3 . :
d. 2 - - * .
. ' 4
d 6. Weed controljs .
. a.. Possiblewith herbicides
b. Often frustrating ,
. . c.  Possible with good lawn mamtenance practices . ‘ v
. - d. Allof the above . . ' N
- d 7.+ Pruning.is done to ST \
, : a.  Gontrol plant growth ® '
. b. Develop strong framework = « .
' c. Remove undesirable parts : £Fo -
d. * All of the above ot -
‘ ’,
- . ’ ' ~
i)
107 |
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. . ) \/ 5 ) ’
' ¢ 8. Which is not a method of pruning? , ’
- . a  Renewal . ) y &
\ b. Rejuvenation . X ) .
' + + ¢. Rétention .
* d. Dropcrotch - . ® . .
A, . - €
T I T T WRIEH Tactor is not an important censideration when locating a site for a )
° . tree? . . “
. “ a.” Soil ' )
b. Drainage ‘ * . ~ y
’ \ c.  Burping ability . \\ R
¢ .d.  Ropm to grow - . :
‘ d__.10. Treewrap - . _ v -
a L ] v *
) \ a. * Eliminates-sprouts‘along_the trunk e = s
. b.  Reduces damage from sun scald -
- . ¢.  Protects the thin bark from rodents - .
d¢.  All of the above . .
A o : ‘ N .
o A ] - -
) ¢
ES
. ‘ Y * <+
N
. ""J ! i - , .
. . ] ,
« / ! . (]
N t / .f\ ’ ‘ e Lo
. ’I , .
P . /
N -~ ’ -~ '
h ' . \
3 - N '
« " * \ e
4 { . -
~ ) ’ v
\_,. - ’.
. ! .-
‘ : » "
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v ' s . ’ -
. True—False 1

N N ) ! )
’ F . ‘The best,tlme to ‘eﬁlllze a lawn in III|no|s is August . (
- . ‘__J;._ 2. To manntann a healthy lawn lt iS necessary to water deeply every two weeks . ‘.
R~ durnng periods of«drought , .
' T ‘ M . . , ’
¢ N 3. Dull lawn mower blades may lead to disease problems in the lawn. "
. T 4. Use of herbicides is often necessary to control weeds in the lawn. !
< LN S ' - ‘ . » >
PR . . #*
T 5. Newdyzplanted trees or shrubs are often pruned to maintain a balanced
'\ ¥ ' root—to—shoot. ratio. .
- .
( ~. F 6. Deciduous frees such as the sugar maple must be pruned in the spring when- , .
* tHe'sap is rowrng . .
g Ren wal pruning is a method of prunnng ‘shrubs by removing large, old and ‘
o - dead canes. Younger canes are left intact.
4
g T 8 Rejuvenatron prun|ng nnvolves the removal of all existing canes, leaving 4—6"' -
canes. . ’
C F 9 The hole for a balled and burlapped tree shouId be about the same size as .
. . the root baII . ’
' F 10. Green burlap, pots, nylon twine and wire may aII be’ pIanted with the tree '
i N because they will decay beforé tree roots are.big enough to damage
. . F 11. Always pIace several inches of soil over the root baII to ingulate the roots :
A from the Cold. .
o\ * .
T 12. Bracing of newly planted trees is necessary to provnde stability and reduce
«  the damage to deveIop|ng roots. . ‘ : .
.+ Matching ' i '
) ! Mulch - ' * A. Cponsidered to be a strong crotch -
. . . ,.4 ‘
, E Thatch ) B. ~ Chemicals used for weed tontrol purposes .
K- \A-Crotch C. Sprouts, usually at the base of-trees or shrubs &
A U—SJrotch' . D. Low-growing multi-stem woody plant
H Flush cut E.. A-tightly intermingled layer of'Iiving and dead
“ . stems, roots and leaves located between the
i G Tre€ soil surface and the green vegetation -, v
. - ‘ \
D \ | ' . . P
) Shrub . . F.  Considered to be a weak crotch ‘
% N )
) ‘ )
S c Suckers . G., Tall, usually’single stemmed woody plant
J Fettilizer H. Pruning cut that leaves no stub
R ‘ NE._ Herbicides I.  Straw, wood chips and peat are good examples\‘
L W i . J.  Materials used to provide plants with eIements .
' V ) . \ : . -G-2-13
' . \ ‘ . ' A .
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UNIT H * Agricultural M'echanics‘ . v .

- PROBLEM AREAS: | A . . T
o . R v ‘ - .
3 \ ) . 1.. Identifying, fitting and using hand tQols 7 B
- ~ ] e ~ 4 - .. i L .
-1 2. Using selected power tools T, : - ,

3. ‘Developing safe work habits in agricaltural mechanics :
AN s * * 4 « A -

4, Deyeloping basic carpentry skills ) .

» - - ’
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UNIT H: AGRICULTURAL MECHAj\IICS
~ | )
PROBLEM AREA: IDENTIFYING, FITTING A_NDQ%:NG HAND TOOLS
» . . ‘

S 4

SUGGESTIONS TO THE TEACHER: SR .

&

This problem area is designed for use with freshman or beginning students enrolled in an agri-
cultural/horticultural occupations program. The recommended time for teaching this problem area
is during the early winter. The estimated time for teaching this problem area is 3 to 5 days depend-
ing on how much time the teacher wishes to spend on discussion and conduagting the suggested
exercises. The matérials in this problem area were selected and written with the followmg assump-
tions: . /. ‘

) - .
.. . . . . \
1. Itis mportant}dr all agriculture students to be able to identify cammon hand tools.
2. It is important for students to receive instructiontin the proper usg and care of hand tools.
The materials included in this problem area include both urban and rural materials. The teach-

er should adapt this material to his/her local situation.

J 2

CREDIT SOURCES: S 7

. These materials were developed through a funding agreement; R-33-21-D-1542-388 with the
Ilinois State Board of -Education, Department pf Adult, Vocational and Technical Education,
B‘esearch and Development Section, 100 North First Street, Springfield, lllinois 62777. Opinions
expressed in “these materials do not reflect, nor should they be construed as policy or oplmon of the
State Board of Education or its staff.

.

The teacher’s guide, worksheets fransparency discussion guides were developed by Paul
Benson, Jerry Pepple, and Jim Ethrldge Department o'f'\/ocatlonal and Technical Education,
University of lllinois. The transparemty masters and .suggested fest questions were prepared by
Vocational Agriculture Service, University of Illinois» The student worksheet on "‘Sharpening a
Knife” was adapted from the ‘Horticultural task sheet “’Sharpening a Knife” developed by the
Department of Agrlcultural Education, The Pennsylvania State University, University Park, PA
16802.

*

w -

. -Suggeétions and gu‘i,dance ih the/development of these materials were provided by the pilot
test teachers who worked with the Rural and the Urban Core Pregrams.
i

N
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\ ) ¢ - TEACHER'S GUIDE | \
. l. ;Jnit: Agricultun"al mech nics \
b I, . Prdblem area: ldentifyjg, fitting and using hand toél_s\ . -
II‘I. Objectives: 'AtThe close of ‘the problem area students will:

1. _Be‘able to identify commonly-used hand toels. .
< g~ 2.  Be able to sharpen or fit commonly used hand tools. . . ‘ .

3. Be :752 to use hand teolsin a proper and safe mannér. '

\

« V. Suggested interest approaches:

~ 1. Have various hand tools displayed on a table and ask students ta identify the tools by

name and use. ) . -
e .
2. Lead-into a dlscussnon of/hand tools by asklng students what hand tools they have at
home, : N e

3. AsR' the student to name safe practices and procedures to foIIow in using certain hand
tools. ’

.
[ . 4

4. ASk the students if they have been involved in any accidents when using hand tools.

5. Ask the students if they know the approxumate cost of each tool and then have them
figure a total value for their own tools. —~

* 6. Hand out hand tool puzz\\Jsheet "l Tool You So”’ and chaIIenge students to provide the

J answers. N
V. ’Anticipated ;;roblemé and concerns of st‘udents:" g

_ 1. V.Why do | need to know the names of‘hand .teols? I / ’ . .

2. h Why dao | need‘to be able to sharpen hand tools? - )
3. Whydo | need to wea;'-safety glasses when dsing ha\nd tools? V . <
4\ } _How do ‘you sharpen certain hand t.o\els? \ . '
.5. . ‘tlow do I'hold a board when.sawin'g with a han'd‘ ;:a.w? & %
?E Why' do | need to be abl'e'to recoginize harld toBls? .

. 2. What hand teels are’sharpened.? How ‘often?\ e L. -

‘8. How are various hand toole us:ed? " B R B )

.

VI. Suggested learning actlvmes and expenen(‘ *
; .

1. Discuss problems and concerns |dent|f|ed by class or t}acherhen first startnng problem |
area. .

o .
’
A -
. ~ B
. -’ -
) . .
, "

LY
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Take students into the shop area and identify avatlable hand t-OoIs Use Job'Sheet 1 and
Student Worksheet 2. .1 Mias

4
<

Discuss the safety considerations of each group of tools identified. Use Worksheet 6. . .

v

Visit d local .rna(:hinery deaiereh'ib'and“i_dentify hand tools there.

Distribute Worksheet 1, Tool Identification and have class iden:Zy toq]s.

Show transparencies. Identlfy various .parts of each tool and plain the Correct proeg-

dures for their use.

a. Hand Saws

. b. Typesof Hand Planes
. ¢ Parts of the Brace and Bit’ )
d. Selecting-Nait Hammers . .
Have e%student demonstrate the proper use of one tool in the shop. For example, for
the hand saw and square, provnde eaeh student wnth a board and have them saw one end
5o it will be square. -

8. Haveclass read VAS Unit* 3005 ”Sharpenlng Hand Tools."”
" 9. Distribute Worksheet 4;”Sharpen|ng Hand Tools and have class fill out.”’
LR 7

10. Demonstrate the actual sharpenlng of certain hand tools in the shop. Use Job Sheet 2
and 3 and Student.Worksheet 3.
- &

+11. Have each student bring in tools of each type to be sharpened. ‘
12.AHave students make 3 by 5 identificiation cards by cutting out p|ctures of tools from
catalogs. - .
» j . e . i .
13. Schedule field trip for horticulture students to visit the ILCA (lllinois Landscape*Contrac-
tors’ Association)-{ield day in August and/or the |LCA"winter show to see jobbers display
tools available.
~

. EvaLuation: ., _

1 Prepare -and administer a pencil and paper test covering: identification of hand tools,
proper use of hand tools, and sharpening of hand tools.

! 3

2. Grade worksheets, #= - T,
' N . : & * ' "
3. ..Prepare and administer laboratory practical exam on identification, proper use, and sharp-
ening of hand tools. J

AL . . . . e ]
4. Administer VAS safety test ‘Safe Practices in the Vocational Agriculture Shop"’ (section
on hand too‘ls)‘. ¥ ' .

V- .

» - R
VI, Refe\nces and aids:

‘ﬂ‘

5

~ -

1. VAS Unit 3005, ““Sharpening Hand Tools,” Vocational Agriculfure Service, Unnversnty of
IIImons /

- -

VAS Safety Test; ‘’Student Test on Hand Tools.”




VAS Transparencies on Hand Tools. v

Student Worksheets 1-5.
. (‘ .

Phipps, Lloyd J., Mechanics in Agriculture, The Interstate Printers and Publishers, Dan-

ville, lllinais:
/

‘

Hand tool puzzle sheet 'l Tool You So.”

-

v ’ . ’ .
VAS Slide Set No. 633, “Identifying and Using Horticultural Hand Tools.”’ (Available in
fall of 1981.) B

Job Sheets 1,2,and 3. . .

. &
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HAND TOOL PUZ%LE SHEET

. _ _1-ToOoLYOU SO T ,
< ) ) T ' \d
'Fill in each blank with the name of a too‘xsed in a workshop.
) ) — .
we of you is that you ' away at thajob of having a

good time. No other ad . : is necessary. If/you need a new idea, r - “the
cobwebs off your brain and . You will - little . That's
the . up your courage. Don’t be as dead as a door . Tr'V a
new ) R your way through difficyjties. If you do, it ‘ .

well for your future. That's ' . isn’tit? up! Just .
Ltell them thatyou % me a the WORKSHOP PARTY. :

t . o
o ~

THE TOOL CHEST HAS BEEN UPSET, AND WE MUST GET IT BACK IN ORDER.

.

The following is a group of tools with the letters disarranged.. Can you straighten them out?

* 1. Urel . ) - . 14'.,‘Iib ‘.
2. Aws . - | 15. ficsew virder
. 3. Lnaiets ‘ _16. Cenhrw
4. :Memhar - ' % 17. Rusqae -
5.. Elrwot ' 18. Life )
" 6. Alnep =~ 19. Shicle
7. Careb . . 207 Chunp_
‘ 8. Law . - \‘ 21. Res:cw
A -
9. Exa , - ) 22. Lina
Cot0.sive L 23. €atk
O Hes | 2. Finke
] 12. Cetthha ‘ : L 25. Gudres
13. Leeend .\pﬂﬁ - _ O
) -

I-H-1-7

-
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o TOOL IDENTIFICATION
Worksheet 1 .
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STUDENT WORKSHEET 2’

‘' IDENTIFYING HAND TOOLS

Name.. . Name

. N . - e
Give one use: - % Give one use:

2

Name __ . i Name

Give one use: _ {_  Give one use:

Name : - Name

Give one use: Give one use:

P
748
L

ol I-H-1:18
ERIC %

Aruitoxt provided by Eic:
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STUDENT WORKSHEET 3 o g

HAND TOOL DEMONSTRATION

. ¢
. © O .
Questions:
, L BN "
1. Name of tool .
. / , r
‘ - 2. Primary function N\ {
3. Can this tool be adjusted? - - o
J1f so0, how and where?__* ] , -
, . . .
~ ————
4. Can tool be sharpened? ; __If so, how and where?
- ’ . . ) [ . ' . ,. s
. G ]
) Kl b (\‘ . -
~ & .
i . ' g j . R
‘ » Observatiops: : SR . >
List step-by-step method of correctly using the tool. Draw and identifQ the major parts of the
t00|. v - . - © . «n
= - - - - < —
- . )
b
S~ ( .
[ > "
LN~ \
Conclusion: . .
X
- List safety practices identified and how to properly clean and store the tool.
. i . s - \‘ . : &;" N
y :
’/'\ v
, S (
k3 r .
‘ ~ B
" ,l I
. ‘ A 1]




STUDENT WORKSHEET 4

¥ ~

>

SHARPENING HAND TOOLS

° R4

Why shouldn’ta wood chisel be sharpened to alonger thinner bevel than what s recommended?

. —

Y

¢

When sharpening a tool on a grinder wheel, how should the tool to be sharpened be held?

2.
. .
N . e, i
3. What is meant by keeping a grinding wheel properly dressed?
4.  What are three safety precautions to take when using a grinding v:vheej? .
a.
- )
b. /
A ]
c. B
5. The standard angle of keenness for wood chisels is about degrees. -
6. ~The length of bevel of a wood chisel should be about twice the of the chisel
blade. - . . .
7. The cutting edge of a knife Hiffers from a wood chisel in that LXe knife blade is ground on
- andusually with a Iohger . '
> —.Q‘E -
8. Howdo you joint an axé'blade? . .
9.  Allsharpening of the auger bit is usually done with a
10." Describe the difference between rip-saw teeth and.gross-cut saw teeth.
L3 y @ (#\ .
\ - .
b)
d
“11. What does "’set of the saw’’ rpean?
- ‘ 4
/
12. The standard angle of keeriness for metal clitting tools, such as a cold chisel, is degrees.
13. What‘'does:it:mean to fit a screwdriver? . ‘
. o : . & R /(
- 1
-~ ) ] 1 ‘ ’ l‘f
. lH-1-20 A °3




STUDENT WOR KSHE’ET 5

DISCUSSION QUESTIONS ON HAND TOOLS

When should pliers be usedin place of a wrench?

AN

- Why is adull chisel more dangerous than a sl:warp one?

s

What determines if a screwdriver is the proper size?

. .
7~
”

- t

~

How do you properly start and drive a nail?

2,
‘ AY

Why should you not use a claw hammer for metal working?

?If a hammer head is loose, how should you repair it? .
C T A %
> 1

> .

Why should you not have anyone standing in front of you when using a hammer?
+ - w‘» -

-~

»
How should.gdged tools be stored?

Why should handles be used on files?

- [ 4

How should edged tools be carried?

¢ Ll




HAND TOOL PUZZLE SHEET

‘ C I TOOL YOU SO
) ) ‘. . o , |
Fill in each blank with the name :)f a tool used in a workshop. - - j
o Cel ' 1
- Awl __we__axe of you is that you _hammer away at the job of having a i
good time. No other ad Vise is necessary. |f you need a new idea, _ brush the |
col);webs off your brainand _ file . . Youwill___ needle little __punch . That's j
the _ rule .. Screw . up your courage. Don't be as dead as a door _ hail .Trya 1
new __tack . __Knife .your way through difficulties. If you do, it __augers
well for your fgsure. That’s plane ,isn'tit? Brace ™' _upllust -
tell them that yots saw me at the WORKSHOP PARTY. .
oy

- ~ o

THE TOOL CHEST HAS BEEN UPSET, AND WE MUSP GET IT BACK IN ORDER.
The fallowing is a group of tools with the letters disarranged. .Can you strajghten them pqt? ,

-~

" rule 1. Urel bit ‘ 14. Itb

~ saw_ _ 2. Aws : . screw driver - 15, Rcsew virder
na;ii;set 3. Lnaiets wrench 16. Cenhrw

A ~hammer 4. Memhar squafe , \_ 17. Rusqae
trowel ( 5. Elrwot OV | file .. - 18 Life “. _
plane 6. Alnep - # chisel 19. Shicle . .
brace 7. Careb - punch épi‘Chd'np‘ R ‘

) a%f "~ 8..Law - screw 21. Re?sc{/v_"_-

3 ot .
: » X 9.- Exa nail , - . 22. Lina

ya

vise 10. Sive ] ' tack ___ 23.Catk

” .

brush 11. Husbr -~ knife, . . 24, Finke -
hatchet 12. Cetthha - augers 25. Guares

Eg -
[}

J . needle " 13. Leeend . - \

ERIC - ; ; I-H-1-23
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é’A“

TOOL JDENTIFICATION KEY

e

Steaight Claw or Rigping Hammer
Culkved ClawrHammer ' .
Sledge Hammer

Ball Pein or Machinist’s Hammer
Tack Hammer

Blacksmith’s Hammer

Mallet or Soft Headed Hammer
Tinner's Hammer

Fence Pliers

Water Pump Pliers

Battery Pliers

Slip Joint Combination Pliers
Diagonal Pliers

Wire Stripper .
Long Nose Pliers

Revolving or Leather Punch
Lineman or Electricians Pliers
Curved-needle nose Pliers
Lever-Jawed Wrench or Locking Pliers
Qouble Bit Axe
Shingler’s Hatchet
Single Bit Axe
Broad Hatchet
Hand Axe

Glass Cutter

*

. Jack Plane
. Wood Scraper

Hand Saw

Hack Saw /.

Keyhole or Compass Saw
Coping Saw .
Pruning Saw

Back Saw

Adjustable or Crescent'Wrench
Allen or Setscrew Wrench

Box End Wrench

Chain Wrench

Combination End Wrench
Monkey Wrench

Open End Wrench

Pipe Wrench .

Double Open End S Wrench
Phillips ScrewFBrivelj

Deep Socket

~

»  TEACHER'S KEY : : ¥
STUDENT WORKSHEET 1 . .

N

4.
46.
47.
48.
49,
%0.
51.
52.
53.
54,
55.
56.
57.
58.
50.
60.
61.
62
63
B4.
65.
66.
67.
68.
59.
70.
71.
72,
73.
74.
75.
76.
77.
78.
79.
80.
81,
82.
83.
84,
8s.
"86.
87.
88.

Do
o

°

-Sliding ' T"" Bevel -

Extension Bar b
Flex Handle .
Universal Joint
Screw Driver
"C'" Clamp
Machinist's Vise . -
Bar Clamp

Pipe Vise

Blacksmith’s or Leg Vise
Anvil

Hand Screw )
Non-metallic Cable Ripper
Bolt Cutters

Brick Trowel —
Tubing Cutter . »
Concrege Finishing Trowel

Wrecking, Ripping, or Pinch Bargy,

Concrete Float )

Tinner’s Shears or Tin Snips

Tri Square ‘

Carpenter’s or Framing Square

Folding Rule i )

o
Pt

-

Steel-Rule or Bench Rule”
Carpenter’s Level

Plumb Bob

Combination Square -
Wood Rasp A

Ftle Card ¢
Single Cut File

Cold Chisel

Taper or Triangular File
Wood Chisel -

Half Round File

Putty Knife

Center Punch

Bit Brace

Drift Punch

Auger Bit

Naif Set

Expansion Bit

Pin Punch®

Straight Shank Twist Drill
Prick Punch i




. T TEACHER'S KEY - S
TR STUDENT WORKSHEET 4

- ‘ .

> @ " SHARPENING HAND TOOLS \

& .

1. @Why shouldn’t a wood chisel\be sharpened to alonger thinner bevel than whatis recommeénded?

It is likely to chip, break or dull.

,.' . g : v
2. When sharpeniﬁb a tool on a grinder wheel, how should the tool to be sharpened be held? »
- Hold the y6oTso"wheel turns toward the cutting edge. i

-

\)
3. Whatis meant by keeping a grinding wheel properly dressed?

t

Clean and sharpen the wheel-to keep clean particles of abrasive material exposed.

4. What arey three safety precautions to take when using a grinding wheel? ) '
a. wear goggles ) ‘ K
' N
b. use wheel guards
. c. adjust tool rest so it is close to the wheel

5: The standard angle of keenness for wood chisels is about __25 — 30 ' degrees.

" 6. The length of bevel of a wood chisel should be about twice the thicknéss of the chisel
. " blade.
) ‘7. The cutting edge of a knife differs.from a wood chisel in that the knife blade is ground on
both sides and usually with a longer bevel
8. How do you joint an axe blade? Lay blade flat,on the tool rest with a light pressure A

against the wheel. Move handle back and forth as blade is moved across the stone.

"9. Al gharpening of the auger bit is usually done with a file

~ 10. Describe the difference between rip-saw teeth and cross-cut saw teeth.

-

Rip-saw teeth have flat cutting edges. Cross-cut teeth have sharp points.

4

P N <

~

¢
11. What does "’set of the saw’’ mean?

» ) .
- Bending the teeth so the cutting points are wider than the blade. -

12. The standard angle of keenness for metal cuttindtools, such as a cold chisel, is 60 degrees.

. 13. What does it mean to fit a screwdriver?

L . . ey s . N .
‘ Grindiug the tip so it is square and blunt with straight sides. ’

#

Q. ) 127 - 4 I.H-1-25




- .JOB SHEET 1 + A

IDENTIFYING AND USING HAND TOOLS

Objectives: . Y .
1. To become familiar with the names of hand tools in the school shop.
2. To know the correct uses of selected hand tools.

3. To become familiar with the cost of selected hand tools.

[

M}terials:

1. Provide'student access.to the shop hand tools.

Prote\dhu re: e )

&
. 1. Give students a tour of the stfop pointing out the various hand tools and their location.

2. A supp;y of old hardware shop catalogs.

- -

2. Have each student locate a picture of each selectgi‘hand tool in an old catalog, cut it out,
h

tape the pictun;e on the worksheet and complete, the necessary inforrmation.

Duplicate additional worksheet pages according to the number of hand tools the stude’hts
are to identify. -

-
~
-




+
JOB SHEET. 2 T .
HAND TOOL USE AND SAFETY ¢
' B .
[ /'/ ‘.
Obijectives: ; .
1. To develop an interest in hand tools. > P
. \

2. To develop the ability to correctly use hand tools. . ‘ .

3. To appreciate a satisfactory job of using hand tools. ..

-4 .
}‘. To develop ability to cofractly clean, adjust and store hand tools. ,

»

-«

Materials: ,

¢

1. Selected hand fools. -

2. Materials which can be used to demonstrate each hand tool (wood, metal, etc).

Procedures: ’ ' ‘
9 LEN . o

1. Demonstrate or have students demonstrate the use of selected hand tools.

~

2. Explain proper methods of using each tool.

3. Determine student knowledge of use and safety of each hand tool by asking students to
identify safety practices.

[ YO i

4. Have students complete attached sheet as each hand tool is demonstrated.,

°

) .




- _ JOB SHEET 3
;o SHARPENING A KNIFE .

-

Objective:. . .
v . .
Given a florist, nursery, or grafting knife, the student will sharpen the blade on ah oil stone
and a leather strop to a razor cutting edge in a safe, careful manner. Performance is evaluated by
the teacher. : .. .

Introduction:

B}
4

A sharp knijfe is important in working with plant materials s that all cuts are made in a clean
and smooth manner without crushing delicate plant parts. A dull knife is more likely to slip while
being used than a sharp'one, so injuries are more likely to (yﬁr with a dull knive.

The knife blade is sharpened at the Originaiﬁgle, with all nic_k_s\c”asafully removed.

» 2 ‘ A
N
Materials aqd Tools Needed:.

Florists, nursery, or grafting knife
Oil sharpening stone )

Filled oil can ' ) . .
Wiping cloth - .
Leather razor sttop .
. .
Procedures: . \

1. Assemble all the needed materials: pocket knife, oil stone, filled oil can, wiping cloth. ,
2. Under the ditect supervision of the instructor, carefully examine the blade to find any nicks in
the blade. If itis nicked, use the “coarse’’ side of the stone to remove them. Put a few drops of
oil on the stone. Hold the blade against the %e near one end of the stdne, at about a 20°
angle, cutting edge in the direction of motiod."Move it evenly and smoothly the fill length of °
the stone. Lift the blade and return it to the original position. Repeat 5 to 10 times. Turn {He |
blade over in order to stroke the other side 5 to 10 times. Repeat alternately stroking edch
side of the bladé until the nicks are all removed. ’ ’

~
N s A °

-~

3. After gw'g nicks are removed, {or do this at once if there are no nicks) turn the stone to the
""fine'’ ide and repeat the strokes as explained in Step 2.

4. Test the sharpness by attempting to cut ‘a newspaper edge with the blade. Check the tip,
middle, and shank parts of the blade. Often only part of a blade may be sharp. Continue sharp-
ening and testing until the entire cutting edge is sharp. .

5. When the entire edge isgsharp, the next step is to finish (remove burrs) with a leather razor -
strop. No oil is used. The motions are exactly the same as for using g stone, except that i this
case the back of the blade is in the direction of the motion (otherwise, the strop will be cut!)
This stropping results it a very fine edge. - ¢

e &

, .
6. . Clean up all tools and equipment and store them. L

L @

Pronerfy used, a stone will last many ‘years, a circular rhotion in a small space of the stone will soon %
develop a narrow grove in the stone, ruining it. N -

Yo
—
Co -
<
v,"_,'
I,
)
©

-
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PARTS OF THE BRACE

Handle . i

Sweep of Handle j

RVA

~

.

Cutting Edge

Feed Screw

I-H-1-33
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- SELECTING NAIL HAMMERS

v f

?

»)
0
¢

Handle

RIP HAMMER

Semi Straight Claw'

-H-1-38 ; -

»

<

.

CURVED CLAW

" 'Head ° ,
ea
Cheek : —Claw .
Neck /\ e : HAMMER
ec I\ ye _—
) - N \ -
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DISCUSSION GUIDE FOR TRANSPARENCIES
' ' "HAND TQOLS

.{‘ - * . .

LN

Transparency Crosscut and Rip Hand Saw .

o
A. Explaln how hand saws are important to a well-equipped shop.

{

1. For small or confined work, hand saws are most.often better than'power tools.

c - <]
" 2. Hand saws are often better for finish work than power saws. - ‘ .
3. E)ectricity rnay not be available or safe in some locations, '
4. ¢ Hand saws are often. lighter and easier to handle than power tools. Y,
\ 5. Many times, a job can be completed quicker with a hand saw than with power

Saws. .

B. Itisimportant to understand how saws differ so the correct saw can be selected and used.

1. Saws can have curved backs or straight backs.

2. Blade lengths, measured from heel to toe vary from 18" — 26"’ for commonly used _
cross-cut saws and rip saws.

3. Most commonly used cross-cut saws have between 5 and 11 teeth per inch.
Rip saws most commonly have between 4 and 7 teeth per inch.

4. * Cross-cut saw teeth are shaped at differel‘lt angles than rip saw teeth ) . a,

5. ij saw teeth are perpendicular to the blade and cut like a wood chisel. The front
angle can be from perpendicular to 8 degrees forward. The rear angle should be
between 52 and 60 degrees. - .

6. Cross-cut saw teeth are angled about 65 degrees to the blade and shave the wood
¢ like a plane. The front angle is about 15 degrees and the back angle is about 45
degrees.

~/

C. - When purchasing hand saws specify: -~
) 1. rip or cross-cut
2.  number of points tjte inch, and

~~
3. length of the saw

D. Correct use of hand saws: 1 e
l‘?ip saw !
1. Secure the material.to be sawed-. _
« 2. Use the thumb on the free hand as a guide when starting a cut. L \

= . C

s




. - N M
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, .
+ . . P »
. . 4 . ‘
v

~ 3. Hold the blade at 60 degrees to the surface of the wark. -
4. Place the saw on t'he waste side of the line. Draw the saw Rack unM a groove is @
formed. Use Iong steady strokes with only light pressure on the down stroke.

L
gross-cut saws
3

1. Use the same procedure as the rip saw except change the angle to 45 degrees.
. Ps . v ‘ . . -
Il. Transparency: Types of Hand Planes . N

e A. Jack Plane — Most commonly‘used size is 14 inch length with a 2" blade. T
T e - Geéneral purpose pl?'\e used for smoothing and jointing lumber.

B. Smooth Plane — Tost commonly used size is 8 inch leggth with a 1 3/4 inch blade.
— Wse to smooth a surface after a farger plane-has been used. T
. — It produces a smooth but not always a true surface.

-

: C. Block Plape — Smajlest of all the planes.
’ ~  — Used to plane small pieces of wood. »
— Bevels, camfers, and end grain — heId in one hand.

D. Jomter Plane — Largest of the planes. The length is 20 to 24 inches with blade v °
. widths of 2 3/ 8 t0 25/8 inches. * ¢
— Used on long boards and produces a straight true edge\
- W|II perform the same wgrk as a power jointer,

,,
m

Rabbit Plane ~\ Most commonly used size is 8 inch length and 1/2 inch blade.
; — A specialty plane which can be usedl to plane into corners.

® — Primarily used as a finishing plane. S '

M
g F. All planes use the same principle for cuttlng Their main dlfference is in the welght
length, width, and type of blade. .
A . ) _ b
I1l. Transparency: Parts of the Brace and Parts of.the Auger Bit

. Braces ‘ ‘ | / o

-

A. Braces range insizes from 6 to 14 inches with the 10-inch being the most common.

. ¥
B. Thesize refers to the sweep of the handlé.

C. Braces can be pygchased with gr without ratchet. The ratchet brace erILpermlt the
drilling of holes in places whefe a full circle cannot be made with the handle

b

Auger bit, . ' ' -~

o

A. Used to bore holes in wood

B. Most common sizes are from 1/4 inch to .one inch and are graduated in sixteenths. s
¢ The number stamped on the tang is the numerator for the size of blt A number 7°
blt will bore a 7/16 hole. ’ 5 . -

-

b
w
()

|

I.H-1-36
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IV. Transparency: Selecting Nail Hammers, Parts of the Nail Hammer., Rip Hammer ‘ ’

A. Most commonly used hammer in agrjoulture is thagurved claw hammer. It is best
for pulling nails and driving nails. ) ’ ,\\

B. Theé'second most popular hammer is the rip or semi-straight claw hammer. It is be
for taking apart structures and driving nails.

C. Hammers range in weight from 13 to 20 ounces. The 16 ounce is the most popular
weight.

.
.

D. The face of hammers may be bell faced (reducing markmg of wood) or flat-faced
{easier driving of the nall) ;

E. The handles may be made of wood, nylon, or metal. The wood handle is the least
expensive and will absorb the shock which reduces tiring of the hand and arm.

>

Wrecking Bar

1

. A, Most common size is 24 inch length.
B. Used to pry bo'ards loose and pull nails.

C. The wrecklng bar is better for pulling Iarge nails and dismantling structures than claw
hammers.
4 , .
D. The wrecking bar is not a good crow bar. It is not good at prying machinery, beams,
' or large rocks. '

¢
v 1

.

§s

s
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10.

1.

12,

13.

14.

- ;

SAFETY RULES WITH: HAND TOOLS

.
M ’
-

i
Use handles on files to avoid injuring your hands. -
. ) ) e

Be sure all machinery is stopped before adjusting.

N -

Be sure wrenches fit securely to avoid slipping. , <
Replace broken °handles; never fepair them.

Always work away from your body when using chisels.

«

Do not stand in front of someone usinga hammer.

Be sure nails are.well started bef,ore using hard blows. .
C ' . : N \
Be sure the hammer heads are fight on the handles before you use them.
&
Never use screwdrivers or files as pry-bars; select the proper tool for the job.
P ) ) .
Keep edge tools sharp.

~ { -

Use screwdrivers of thé proper size.

A d / A ) \
Keep tool handles free fromdirt, oil, and greaég.‘ .

) ) ' e

Do not carry edged or pointed toéls in your pocket.

Store tools properlytwhen you finish using them. ’
~

AR ol e




‘ SUGGESTIONS TO THE TEACHER REGARDING STUDENT TESTS ON
& . “SAFE PRACTICES IN THE VOCATIONAL AGRICULTURE SHOP”

~

Ly

1.  These tests have been prepared for individual power tools or areas of instruction with each test

- -~ -,

on a single sheet.

2. Most of the test questions are TRUE—~FALSE types. Space has’been left between ;estions for
* )
students to explain why the statement is true or false. It may be particularly desirable to
explain why a question was marked true or false, thus re-emphasizing correct procedure.
+
3.  Aset of correct answers to the test questions_is not provided. The correct answers to certain

questions depend upon the safety standards adopted by individual teachers.

~

. ‘ 4: Some teachers may wish to have the students sign the attached statements of safety training
and keep them on file,
5. Permission to duplicate‘any of this material is freely granted. Credit for the material used in {
this unit is due to many 4individual teachers. Original drafts were submitted by A. W. Schmidt,

D. J. Witt, Loren Mills, and Charles Pearson, Teachers of Vocational Agriculture in Ilinois.
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STUDENT TEST K
ON 4
HAND TOOLS

TRUE or FALSE

It is safer to use both handson a screwdriver.

£

A dull eged tool may be more gfangerous than a sharp one.
You should check the condition of any tool, as to its safety, before using it.

You should always cut toward yourself when usingan edged tool to avoid dulling the
tool. :

. < e R
Itis all right to use a hammer with a poor-handle, if that handle is fastendd on tight.

0

It is all right to hammer on a wrench withra ball-peen hammer, but not with a claw
hammer. ™

It is not safe to use files without handles.
In using adjustable end wrenches, have the jaws facing the direction of pull.

You should keep your fingers flat against the board when.holding a nail for starting
with’a hammer. .

If you discover a defective hammer handle in the shop, you s?zul,d toss it aside and get
another hammer. : > .

. I‘I(j

%]
ot .
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UNIT H: AGRICULTURAL MECHANICS

PROBLEM AREA: USING SELECTED POWER TOOLS -

S

SUGGESTIONS TO THE TEACHER: : Vs

This problem area is designed for use with freshman or beginning students enrolled in an agri-
cultural/horticultural occupations program. The recommended time for teaching this problem area
is during the early winter. The estimated time for teaching this problem area is 3 to 10 days depend-
ing on fow much time the teacher wishes to spend on discussion and conducting the suggested
exercises. ;The materials in this problem area were selected and written with the following assump-
tions: , :

. p . - . .
1. It is important for all agriculture students to be able to identify common power tools
used in agriculture and their parts. °

2. Students need instruction on the safe use and care of power tools at the freshman level.

The instructor is reminded that this problem area includes power tools used on the farm and
in urban areas. The items in this problem area are for reference or modification as the teacher
adapts this material to his/her local situation.

L 4
CREDIT SOURCES: ) .
These materials were developed through a funding agreement, R-33-21-D-1542-388 with the
Ilinois State Board of Education, Department of Adult, Vocational and Technical Education,
and Development Section, 100 North First Street, Springfield, lllinois 62777. Opinions

Research®
expressed in these materials do not reflect, nor should they be coTtrued as policy or opinion of the
State Board of& ducation or its staff. }\ ) N

The teacher’s guide, worksheetss transparency discussion guides were deveioped by Paul
Benson, Jerry Pepple, and Jim Ethridge, Depaftment of Vocational and Technical ducation,
University of lllinois. The transparency masters and suggested test questions were prepared by
Vocational Agriculture Service, University of lllinois. Suggestions and guidance in the developmerft
of these materials were provided by the Rural and Metropolitan Core Curriculum Pilot Test
Teachers.

13




b : ~ TEACGHER'S GUIDE .

I. Unit:! Agricultural mechanics

) . Il. Problem area: Using selected power tools < ¢ £
*‘ﬁ‘. 111, Objectives: At the close of the problem area, students will:

1. Beable to identify and list parts of selegted power tools.
i} s é -4

2.. Beable to use proper procedures in the operation of selected power tools.

3. Understand the safety instructions for proper use of selected power tools.

\ IV. Suggested interest approaches:

‘ 1. Collect an assortment of power tools and have students identify them.

+ - 4

2. Lead into a discussion by asking students what power tools they have at home.

.

3. Ask students how they could get physically hurt with certain power tools.
4.  Ask the students if they have been involved in any accidents when using power too ls.

N
i 6. Ask students if they know the approximate cost of each power tool and then have
; . them figure a total value for their home power ;ools.

‘ 7. Have a display of boards or pieces of metal that have been cut or drilled with power
tools. / .

8. Preparea bulletin board dlsplay indicating various*kinds of power tools used in the
agricultural service areas.

.

“ -

9. Discuss the issues involved in using your own tools as compared to hiring the work =™
. done or renting the tools . -
10. Develop a list of power tools found at local businesses and identify the common ones;
- . then have the students learn how to operate these tools. )

-V. Anticipated problems and coficerns of students:

* 1. What power tools are we going to learn to operate? .. . o
. 'Ho’w are each of these tools used and operated7 R : . .
3. What safety precautlons shou!d we use in operating these tools? .

. 4. How should these taofs be maintairiéd and stored?

" 5.  What shop rules should | fgflon when using power ;oo!s?
. 6.. How do you change a blade on the power saw?- .- .
‘ . 7. Additional preblems and coancerns are included in Worksheets 1 + 5. Students
: could be referred to these worKsheets to qbgain additional problems and concel:ns.
0 ’ | N : . W H2:3
CERIC ~ : 142 = - .

> ) . v
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2. Grade worksheets :

Suggested learning activities and experiences: . ‘

1. Discuss problems and concerns identified by class or teacher and develop appropriate
answers. Have class consider.questions on Worksheets 8, 9 and 10.

2. Have class read VAS Unit 3022 "’Safety in the Agricultural Mechanics Shop,”
Sections 7, 8, 11, 13, and 14.

3. Distribute Worksheet No. 1, ""Safety Ir\mstrqctions for Operating Power Tools,” and have
class fill out and discuss. Use Job Sheet 1 and Worksheet 2 to identify additional power
tools.

4. Show transparencies. Identlfy various parts of each power tool and explain the
correct procedures for its use. . .
a. Table Circular Saw x
b. Table Saw Blades
c.  Bench Model Drill Press (¢ -

5. Show filmstrips: R P

VAS 461 “Drill Press” ) '
VAS 462 "’Circular Saw”
VAS 463 "Power Grinder”
VAS 498 "'Using Power Lawn Mowers Safely’’
VAS 633 “ldentifying and Using Horticultural Hand-Tools”
6. Have each student demonstrate the proper and safe use for each power tool. For
| example, for the table saw, provide each student with a board.akd have them cut
one end and one side so they are square. Use Job Sheet 2 and Worksheet 3.

7. Hand out.Worksheets 4, 5, 6, and 7. Have students go into the shop and fill out. Discuss
their results with the class. ’

.m.

Arrange for students to conduct an@ea survey of businesses using power tools in
each of thé service areas. Use the information gathered by the students in conducting
your instruction. Use Worksheets 11—19 for business survey.

9. Use pictures, films, filmstrips, slides and’for actual power tools in demonstrating or
discussing their safe and proper use. ldentify occupational activities in which the
students"Whuld use each power tool. . :

10.  Ask students to demonstrate their ability to safely use and adjust certain power tools. (

Ap p'rcat |on procedures:

‘ 7
; \/"
1. The main purpose of thls problem area is to Iearn to recognize and use power tools .
ina proper and safe manner.

2.  The students should apply their knowledge and understanding learned in the shoz
to their own power tools or to those in a place of employment. .

‘Evaluation: *

1. Prepare and admiinister,a pencil and paper test covering the identification of power
tools and their parts and the proper use of power tools.

113 "
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3. Prepare and administer laboratory practaéal exam on identification and proper use of .
power tools.
4.  Administer VAS Safety Test. “Safe Practices in the Vocational Shop"' (sections on ot
specific power tools) )
. . @ |
IX. Reéferences and Aids:
1. VAS Unit 3022 "’Safety in the Agricultural Mechanics Shop”  ° /

10.
1.

12.

2
&3.
4

" s
6

7

© 8
9

.
5

- power tools.

{Sections 7, 8, 11, 13, 14)

VAS Safety Test ’Safe Practices in the Vocalional Agriculture Shop.”* Series on

-

VAS Transparencies on Power Tools.

Power Tool Student Workshegts 1 — 19.

™,

Job Sheets 1 and 2.

VASjCharts on Safety Rules for Power Tools.

Phipps, Loyd J., Mechanics in Agric'ulture, The Interstate Printers, DaAville, Ilinois. -+
VAS Filmstrip 633 on "“ldentifying and Using Horticultural Hand Tools.”
VAS Filmstrip 498, "Using Power Lawn Mowers Safely.”

VAS Filmstrip 463, "Power Grinder”

VAS Filmstrip 462, "'Circular Saw”’

VAS Filmstrip,461, “Drill Press” .

I ihas
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.- 3.  Prepare and administer Iabora’t"'ry practical exam on ndentnfucatlon and proper use of
. power tools.

! . 4. Administer VAS Safety Test. “Safe Practices in the Vocational Shop” {sections on
specific power tools) .o

. / .
IX. References and Aids: . \
0
1. VAS Unit 3022 “"Safety in the Agncultural Mechanics Shop”
(Sections 7, 8, 11, 13, 14)

2. VAS Safety Test "Safe Practices in the Vocatlonal Agriculture S% " Series on !
o - power tools. _ .

3. VAS Transparencies on Rower Tools.

@

4. Power Tool Student Worksheets 1 — 19. T
5. Job Sheets 1 and 2.

6. VAS Charts on Safety Rules for Power Tools. : -

v

i

7. Phipps, Loyd J., Mechanics in Amculture,‘]"he Interstate Printers, Danville, llinois.

8. VAS Filmstrip 633 on "Identifying and Using.Honicultu;al Hand Tools.”
' 9. VAS Filmstrip 498, "Using Power Lawn Mowers Safely.”
10. VAS Filmstrip 4\63, ""Power Grinder”’ - ) ,‘ *
1. VAS Filmstrip 462, "’Circular Saw"’

12.  VAS Filmstrip 461, “Drill Press”

. 'I'H‘2‘5




Vv
14

STUDENT WORKSHEET 1 °

SAFETY INSTRUCTIONS FOR OPERATING *POWER TOOLS

3

€ -

-
-*

-

1. Blade height for a tilting arbor table saw should be just high enought to €lear fhe work by 6

. -
- -t 5t
more than inches. 4
L g P
& "y » b
2. When can more than one person be inside the “’safety zone’"-lines of the table saw?
- %E‘:w S ;‘/'; LY
- < i )_)ﬂ b8
e - A -
[ XA

3. What dress preéautions should be taken when using the table saw?

) . . -
. A
— N
4. When should a push stick be used with a table saw? ¢

5. What are the three main types of sabre saw Liades?

& °
z <
a.: ° - 3 ﬂ -y - “ s -
. Pl < -~
. . ¢ s N
. & .- v g3
L Srann : \
- RS EXN
or g‘;’ N \
S
C. L5 e ‘g, 2

6. What should r§9u rememlger?odd"befafelgdjustfng‘br repairing any power tool?

R w7 i . , "
. N ® B ¢ % " " ) » ’
J ] N - « .x_ {;;, 5 . m. ’\‘.g
7. Tostop a portable sander, you should 9 ‘“’ n{; L W and then turn .
the switch off. - N LEL e T 7 . : :
. L ’

8. Ydu should have at least inches of Ieveragebefore héldlng any work td be drilled.

- K]

9. ! Check, and&f necessary, adjust V;Qf . " before startmg a grmde%’

10. A togl rest should be inches away ?gom the *faceﬂ’of the wheel? L
R ’ . —— ﬁ ° E: . 'f .

11. Grind only on the__{ of the wheel’ e 0w W

\ . . -
N . ] o * -

J

p =
12. Use / to hold small objects against the wheel.

b L 4 : ; f’" .

(/‘ . 4
/ - _ ’
L3 \) e
1 9 -
145 . |-H-2-7
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STUDENT WORKSHEET 2

' -\

IDENTIFYING POWER TOOLS

. &’f
»
» /
‘ ]
Name Price’ *« Name__- ) Price ¢
Give one use: . Give one use:
\ Faaad
4,
L )
Name _~Price _. Name Price
Give gne use: Give one use:
ow
Narfe = Price Name Priges
Yo -, \
Give one'use:

Give one use:
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- STUDENT WORKSHEET 3

POWER TOOL DEMONSTRATION

Questions:

Name of tool

If so, how and where? -

-

Can tool be sharpened? If so, how and where?

N -

. Observations: \

List step-by-step method of correctly using the tool. Draw and identify the major parts of the
" tool.

Conclusion:

Y

Listsafety practices identified and how to properly clean and store the tool.




STUDENT WORKSHEET 4
AP,

TILTING ARBOR SAW INFORMATION SHEE_T

Manufacturer’s Name 4 - l\(lodel Size

\—

1. Z/hat type of blade is in the saw?

-

2. Vhat is tﬂgd%eter of the saw blade?
3. Whatis the diameter of the arbor?
4. What other blades are available in the shop? *

5. Whatis the deepest.cut possible? . Y

=

6. Howis the blade raised and lowered?

7. HOoOw is the arbor tilted?

8. How far \_/vill the arbor tilt? :

\

9. On what part are the saw guard and anti-kick-back fingers mounted?

10. How is the rip fe_n‘ce locked?

Lo

11. What is the use of the slot parallel.to the blade?

) ‘ \
12. What is the speed of the blade in RPM?

13. Whatis t’he horsepower rati‘ng of the motor?  ~

14. What type of switch turns the saw on and off? : \
“

15. How many volts are passing through this switch? 1 40
1 Ve .
.- fo
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STUDENT WORKSHEET 5

POWER GRINDER INFORMATION SHEEY

Manufacturer's Name ' - " Model
. A
’

’

P

") . : ) .
What is the abrasive material from which t%heel is made?

- .
-¥
* o e

»

What is the diameter of the Wheel? -
What is the widtr; of the wheel’s face?

* What is the diameter of the motor shaft?

“

What isthe horsepower rating of the mogor?

“

)

What is the RPM speed of the motor?‘-

v

'

What type of switch turns the grinder on and off?

» 3

" How many volts are passing through the switch?I\

.




<

3

STUDENT WORKSHEET;G

1_‘ }/"ﬁ\/

T ~ DRILL PRESS INFORMATION SHEET
P . ; .
Manufanturer's Name B Model . - Size-
N : '
1. What/is the largest diameter of the end of a bitsthat can be held in the.chuck?
- ’ Q ' ‘ N < - N
2. What is the Iargeét size of hole that can be dr\u‘ﬂed in cast iron? -

N\

°
' v

-
®

\ . .
3.  What is the largest size of holé that can be drilled in steel?

-

P
- . -+
h
4. Whatis the distance of quill travel (stroke)? '_ -
- : .
I’ MY .
5. What is the horsepower rating of the motor? u
s
< - X re )
< ~ c - )
N 4
2T, - N
6. Whatis the% speed of the motor? . _
s - - o N . ’ ‘1
7. What spindle speeds are available? ' ’
4 [} \
- . - B

~ s .
8. How is the spindle speed changed?

o

9.  What type of switch turns the drill press on and off?

L4

10.  How many volts are passing through this switch?




’  ‘STUDENT WORKSHEET 7
- PORTABLE CIRCULAR SAW INFORMATION SHEET

I-H:2-13

: : o .
Manufacturer’'s Name . : Mddel -+ Size
' \
1. What type of blade is in the saw? . o
. d . ra
2. What is the diameter of the blade? 1
¢
3. What other types of blades are available in the shop? .
?
- ’ - -
4. Where is the blade wrench kept?
5.  What is the maximum depth of cut?
6. How is the depth of gut adjusted? \
7. How is the angle of cut adjusted? -
. S~
8. Does this saw have a brake?
How is it activitated? : .
4 ]
- | N
9. Does this saw have a kick-proof clutch?
h——
10.  What is the motor’s ampere rating?
(
11.  What is the motor’s idle speed in RPM?
- &
A
15,




STUDENT WORKSHEET 8 e
DISCUSSION-QUESTIONS ON BAND SAWS

1, 11

Who should be allowed within the saw’s "’safety zone’’ area? - s

1 o

How is the band saw’s safety zone marked?

-

/

Why is loose clbthing dangerous when operating a band saw?

Why should stock be pushed and not pulled through a band saw?

/

What should be done before you begin to cut stock with a band saw?

bl

»

Why should you not cut round stock on a ban8 saw?
”

How far sh%ﬂd the saw gui&e be from the stock? Why?

What\adjustments can be made on the band saw?

.

How do you change the blade on the band saw?

s

What problems result from cutting with dull blades?




10.

STUDENT WORKSHEET 9

r
DUSCUSSION QUESTIONS ON PORTABLE JI1G SAWS

/
T~ ]

What checks should be made 6f the worlEnarread before you start to use the jig saw?

»

What are the three types of blades which can be used with jig saws?

-

What type of clothing should be worn when using the jig saw?

Describe the procedure for attaching the blade to the jig saw.
How should the jig saw be cleaned and lubricated?
Describe the procedure to follow when metal cutting with jig saws.

When should the rip fence be used with jig saws?

What adjustments can be made on-the jig saw?

How can material be secured for cutting with a jig saw?

¢

Describe how to make an inside cut with a jig saw.

I-H-2-15

v'(:'
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. ' STUDENT WORKSHEET 10
-~ DISCUSSION ouesnon\IS/ovsLecmlc SANDERS

Can the motor be locked on for continuous sahding? If so, how,?
. i ‘
§

Describe how to change the belt on a belt sander.

Describe how to adjust the ‘‘tracking’’ of the belt on a sander.

~ 4

- _/

Why should the dust collector be kept clean?

P v

<.
e

Describe how to properly clean a belt sander.

-

Why should you not start and stop the belt sander while it is resfing on the stock?

1

-

Explain how to pro'pEr.I.y attach sanding paper to a disk sander.
P i iy

° \

Describe how to properly secure and sand small stock.

. .
’ /-\ .
.

L JB




» What will the soil shredder shred? |

2

STUDENT WORKSHEET 11

. DISCUSSION QUESTIONS ON THE SOIL SHREDDER

4 \

FJ

- &

* -
.

- What is the proper clothing'to wear when shre.dding soil?

- “ N

o

.

How do | sharpen the hammer flails?

<
.

< 4

How many people does it take to operate a soil shredder?

-

<

How do | properly operate the soil shredder? «

.
-

How do | properly maintain the soil shredder?

What' materials should not be put through the soil shredder?

How s@ld materials be prepared for shredding?

™~
—
1

>
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8
4,

* B,  Atwhat angle should the electric trimmer be slanted for the most effective trimming?

STUDENT WORKSHEET 12 "4

DISCUSSION QUESTIONS ON THE WEED TRIMMER

¢

. [ o .
What guards are provided on the electric weed trimmer?

IS N
A4 P -
.

¢ 4

. What are the advantages of an automatic line feed trimmer?

°

What hazards are involved in aperating a weed trimmer?

b

What is an extension cord connector?

¢

6. in what direction should the weed trimmer be operated and why?
I
7.  What is the proper method of trimming along fences?
‘ $
N ﬂ« ) .

-‘ 8. How do you rewind and install a nylon line and the disk?

9. What maintenance program should be followed on the weed trimmer?

L '
-H-2-18 ' -

Qo - . _l O

#

2

.




STUDENT WORKSHEET 13

- \ ’
‘ DISGUSSION QUESTIONS ON THE CONCRETE MIXER (SOIL MIXER) o7
Lare 1. What is the maximum cubic feet that a soil mixer will héndlei{_
! %
-
2. Howdo | operate a soil mixer? l - h
3. Why is a concrete mixer used for mixing soil? . : ’
~

4.  What maintenance program should be followed on a soil mixer? .

- ' s - i L
. v

5. What atjustments can-be made on asoil mixer?

~ 6. What hazards are involved in-operating a soil mixer? .

1]
k2

-

7. €an the soil be over-mixed? What is done when the soil is over-mixed?

7

L4
]

8. How many people should operate a soil mixer?

* . ‘ —
" 3 v

o B ) » . 1H2419
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"STUDENT WORKSHEET 14

DISCUSSION QUESTIONS ON THE ROTARY TILLER

What -is the correct procedure to use in starting a-gasoline rotary tiller?

-

What is the recommended speed for rotary tilling?

Q
How deep should the rotary tiller dig? .
Hovy do | force the rc-f.f;(y tiiler into the ground?
How do | remove or add on additional cutting blades? ~ ~

0,

What is the drag bar on the rotary tiller?

What are the capabilities of an electric rotary tiller?

L4

v

What are the hazards in operating a rotarytiller?

x4 . - R
, Sl
’

.

How can the electric rotary tiller be adapted to operate as a de-thatcher? ~

.




" . STUDENT WORKSHEET 15~

N

h
DISCUSSION QUESTIONS ON THE spiL STERILIZER

1. How is soil media prepared for the soil sterilizer?
\ ‘ J “
) \ .
¥

2. What precautions should be taken when operating an electric soil sterilizer?

.

3. What unsafe actions should be avoided when operating a soil sterilizer?

\

4. What temperatures are required to kill different organisms in a soil sterilizer? ‘

.

5. How much time is req};ired to sterilize soil?

’ \ . »
Ll

6. Can a soil sterilizer be filled, turned on, and then left unattended?

L0 -
B

7.  What hazards can occur if sterilized soil is removed before allowing it to cool?

N
M ° . a
v ok
- .
.

v

. v .o, . 3 . - s .
8.. What additional checks can be made to insure that the soil sterilizer is operating
’ correctly? - .

L4

r




STUDENT WORKSHEET 16

./-s/ ) " 'DISCUSSION QUESTIONS ON THE CHAIN SAW

14

- - * -
.

‘1. What different sizes of chain saws are available? .,

2. What size of chaingaw should be used for what size of limbs or tree trunk?

v . LIS
¢ \ ' . ¢
2 »

‘3. What type of clothing should be worn whefl operating a chain saw? -

kY

-

4" How does one prepare a tree for felling?

3

* 5.  What precautions should be taken before starting-the chain saw?

6. How is the chain qf the saw lubricated and sharpened? \
- _ -
~ ‘N ~- ‘ ‘ L ., ) .
7. What special safety precautions should be observed when operatirig an electric chain saw?
4

»

€

8. How isthe fliel mixed for chain saws?

- AS
9.  What safety precautionsemust be taken when using a chain s3#/t6 prune trees?
‘ - Lo

[




STUDENT WORKSHEET 17

DISCUSSION QUESTIONS ON THE LAWN EDGER

~ ' W A
1. Why must eye protection be used when using a lawn edger? -
, ) o i
Q -
v . E
*
2. How can "outdoor” extension cords be identified? N
‘3. What is an extension cord retainer?
* %
. 4 How do | attach a blade to a lawn edger? .
° ' ! 1] -
b R T
- N ) /
5. How do | change the position of the cutti?lg head? )

6. What chemicals will cause the blades to corrode? How do | prevent corrosion?

¢

® . 6

A}

.4

7. How do | clean and lubricate the lawn edger?

.

] .
8. What hazards are involved in using a lawn edger?

o

. . 162 ° '
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STUDENT WORKSHEET 18

@

X

1.

DISCUSSION QUESTIONS ON THE ELECTRIC AND GASOLINE LAWN MOWERS

What are the advantages of an electric and ga3oline lawn mower?
\

¥

2,

2. What is the proper dress when operating any lawn mower?

3.

4.

-

)

i-fow do | sharpen a lawn mower blade?

What safety shield should be oh the lawn mower?

+

C

5. - How do | maiftain the electric and gasoline lawn mowers?

6. What are the hgzardsin using each of the lawn mowers?

S

7.

8.

N

"o

10. How do | adjust the height of my lawn mower?

. N
- @
v
——
“

How do | determine when my lawn mower blade fieeds sharpening? . -

What is the proper method of mowing slopes?

~

/
How do | deterniine at what hgight my lawn should be mowed?

«

-

C

¥

v
't




10.

~ What should | do if | dropan electric hedge trimmer?

N}

STUDENT WORKSHEET 19
s f DISCUSSION QUESTIONS ON THE HEDGE TRIMMER

-

”

How often does a hedge trimmer need to be sharbened?

How should a hedge trimmer be sharpened?

- kY
¢

How do | operate an energy pack for a hedge trimmer?

. °

\

How do | properly trim a hedge and operate the hedge trimmer?
, - »

A

- *
How do | Iubricage the hedge trimmer?
<€

/ T

~

How do | clean the hedge trimmer after the work is completed?

- ' ra

What are the hazards in operating a hedge trimmer?
L)

What is the proper dress for a person operating a hedge trimmer?
s
v .

How many people should it taKe to operate a hedge trimmer properly?
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*TEACHER’'S KEY
STUDENT WORKSHEET 1

: . SAFETY INSTRUCTIONS FOR OPERATING POWER TOOLS

.

1. Blade height for a tilting arbor table saw should be juét hi§h enought to clear the work by no

*
more than___1/4 . _inches. ’ ., ’.
. \ .t * ¢ - o " -
2. When can more than one person be inside the “safety zone"’ lines of the table saw?
. . . ' - o
Instructor has assigned a helper to assist the ogp:a’gr.\
3. What dress precautions should be taken when using the’table saw?  »
Do not wear gloves, long loose sleeves, neckties, or rings. Keep shirt tuckeqcin trousers.
Q . - < M\ &0 .
4. When should a push stick bg%d(with a table saw? * -
When board is to be ripped. .
5. What are the three main types of sdbré’saw blades? /
.a. woodcuttmg . ’ N
A -“
b. __metal cuttmg A PR ‘
. ' ~
c. knife blade ’ N .
. Y Al N ¢ ',3!‘ , ) , L
6. What should you remember to d({' ,qefore adjustgng or repairing any power tool?
" Disconnect the cord. :
7. To stop a portable sandsr, you should __lift it from the work _ and then'turn '
the switch off. » :
8. You should have at leadt __12 inches of leverage before holding any work to be drilled.
, .
9. Check, and if necessary, adjust tool rest before starting a grinder.
10. A tool rest should be ‘1/8- mchesx\ay from the Weep
"11. Grind only on the-__ face - of the wheel
12. Use pliers =N ‘to hold small obiects against the wheel.
X . R . /' l‘ ° . L% h
- a N
/) ' ) / . o
hd o
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JOB SHEET 1

IDENTIFYING AND USING POWER TObLS

- 1

Obijectives:
1.  To become familiar with the names of power tools in the school shop.
2. To know the correct uses of selected power tools.

. 3. To become familiar with the cost of selected power tools.

Materials:
. 1. Provide student access t(‘) the shop power toois.

2. Asupply of old hardware shop catalogs.

Procedure: _
N

1. Give students a tour of the shop pointing out the various power. tools and their location.

. 2.  Have each student locate a picture of each selected power tool in an old catalog, cut it

out, tape the picture on the worksheet and complete “necessary information.
3. Duplicate additional'worksheet pages according to the number of power tools the
- students are to identify.




\> -
. . JOB SHEET 2

.

@ - POWER TOOL USE AND SAFETY

Objectives:

1. To develop an interest in power tools.

* 2. To develop the ability to correctly use power tools. ¢

Fad

. 3. To appreciate a satisfactory job of using power tools.
4. To develop ability to correctly clean, adjust and store power tools.

Materidis: *

—_—

- 1. " Selected power tools.

2. Materials which can be used to demonstrate each power tool (wood, metal, etc).

Procedures:

s

1. Demonstrate or have students demonstrate the use of selected power tools.

2. Ekplain proper methods of using each tool. - ’

d 3. Determine student knowledge of use and safety of each power tool by asking students to
identify safety practices.

4. -Have students complete attached sheet as each power tool is demonstrated.

v




N

SAFETY RULES WITH POWER TOOLS
TILTING ARBOR SAW

1. Keep saw guard in place unless you have instructor’s permission to remove it.
Do not saw free hand—use therip fence or miter gauge.

3. Adjust bl_ade to clear work 1/4 to 1/2 inch only.

b

Use the push stick.

o

Never allow your fingers to go beyond the orange line when ripping. !
!

6. - Never use the fence as a length stop for cross cutting.

~

Never clear away scraps from a turning blade with your fingers.

'8. Disconnect power before handling blade. ‘

9. Make no adjustments with saw running.
10. Stand so your face is not in the direct line of cut. >
4 ) N
a.' -]
~ -)
-~ / !
e » '
- |
* A
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- SAFETYLRULES WITH POWER TOOLS
PORTABLE ELECTRIC CIRCULAR SAWS

.

1. Keep blade sharp at all times.

N

Keep guards in place and-vorking at all times.
3. Chéck regularly for cracked blades.

4. Keep power cord clear of working area.

»

5. Do not over reach; keep well balanced and have good footing.

<
: \ . .
6. Do not start or stop saw with the blade in contact with the stock.

7. Keep both hands on the saw and away from the blade and line of cut.
8. Never Iay'the saw down until it stops turning.

9. Disconnect the power source before making any adjustments.

10. Always wear safety glasses when sawing. -

1% Keep other workers at a safe distance from the work area:

-

12. Always use proper size and type of blade for the work being done.

-




10.

Do not hl(;}small pieces in your hand for grinding.

SAFETY RULES WITH POWER TOOLS *
} - . GRINDER j

o ?
P

Wear safety goggles or a face shield when using the grinder.
A\djust tool rests to be firm, slightly above wheel center and not over 1/8 inch from wheel.
Stand clear and let grinder run a full minute before starting to grind.

Grind only on face of wheel—never on the side.

{ . .

Keep grinding wheels properly dressed and trued.

s

Keep fingers away fromt face and eyes uﬁtil abrasive dust has been carefully washed off.

-

Make no adjustments with grinder ruaning. ) P

Stand so your face is not in direct line with the grinding wheel.

”

» ‘ .
Do not leave grinder unil it has come to a-full~s§op.

2

. * 1-Hf2-33
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SAFETY RULES WITH POWER TOOLS
DRILL PRESS

Keep drills properly ground and sharp.
Tighten chuck securely and remove chuck'key before starting drill press.
Do not hold pieces by hand unless yoiJ have at least 12 inches leverage.

Keep hair, neckties, sleeves, etc., secured. .

Keep belt guary-oﬁweu.i.uplace.

Operate drill press only at speed recommended for the particular job.

Avoid forcing a drill, especially just as it cuts through.

-

WA

Keep floor around drill press free fram oil and scrap materials.

.

. Wear safety goggles or a face shield when drilling at high speeds. .

Remove shavings and ch}ps from drill press table with brush—not your hands.

§




4 SAFETY RULES WITH POWER TOOLS
BAND SAWS-

Q L ] ~
1. Keep other workers outside the saws ‘safety zone" area.

L
< AN

2. Remove or secure loose clothing, aprons, and ties. .

-

3. Check the blade for free movement and trueness before turnirig on the power.

4. Keep fingers at least 2 inches from the blade when cutting. ) R -
Y ’ .

5.. Keep finger§ away from the direct line of cut with the blade.

14
.

6. Usea push stick.

[

-
.

b
o

7. Do not pull the stock through from the back of the‘blade.

o

8. Keep saw clean and free of oil, grease, and scrap material.

0 ’ B N B
9. Keep saw guide within one-half inch of the stock being cut.

10. ®Keep all guards in-place. .

11. Do not saw round stock on a band saw.

® -

( . :
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w

10.

11

. <{<eep all parts and screws tight.

SAFETY RULES WITH "POWER TOOLS
' PORTABLE JIG SAWS

o

Be sure all connections are adequately grounded and are safe.

Keep saw clean and dry.

9

Be sure blade is locked securely before starting o work.

.
-

Be sure work is solidly supported.

— 13

Keep the saw shoe firmly égainst the work when operating the saw.

1

. “ ’\‘
Be sure all adjusting keys and wrenches are removed from the s;w before turning it on,

-

Move the saw forwa!'d rapidly enough to ké.ep the blade cutting; do not force the saw.
Use safety glasses when cutting material.
Keep hands away from the cutting area.

Keep the electrical cord clear of the cutting area.

»

~— L




-

SAFETY RULES WITH POWER TOOLS
. . ) ' ELECTRIC SANDERS

DISK SANDERS

1. Sandenly on the downstroke side of the/disk.

2. Do ndt.hold small stock in your hand while sanding.
> o
3. Always stop and unplug the sander to clean, adjust, or repair it.
4. Make sure the sander has stopped before laying it down or leaving it. - 1

5. * Never touch a moving sanding disk. - ) .

o

Always wear safety glasses when sanding. o -
» ' -
BELT SANDERS ) ’ {
"
 h
1. Check belt for proper adjustment and movement before operating.

’ ] 2. Secure stock firmly before sanding.

3. Check dust collector and clean, if necessary, before sanding. -~
& ’ '

4. Do not start or stop the sander while it is resting on the stock.

5.  Always wear safety glasse/s,when sanding. ' — .
6.  Never hold small stock in your hand while sanding. =

7 . Q <
e a

I-H-2-37




SAFETY RULES WITH POWER-TOOLS .

' SQIL SHREDDER i, o '
: % : - '

&

1. ~Dé not place dry soil components into the soil shredder.
o * wy
~ r \ <
‘ 2. Do not place rocks or coarge bark into a soil shredder. T )
3. Wear y goggles while operating a soil shredder. 4 .
Y ) % ) a ‘
4. Wedr prdtective shoes, shirt and pants while operating a soil shredder. © <
5. Keep the free-swinging flail action hammers sharp. : y /\

B.  Check before each operation, to see that the “Release-On-Impact” shredding mechanism is in
operating condition. . X ®

7. Check and properly secure the screen attachement before turning on the machine.

10. Keap fingers away from the hammer flails in the machiné. /

12. Stand so your face is not in direct line with thé flail hammers.

- /

) 13. Do not I?é the work area until the soil shredder has come to a full stop. . *

oy e . "
("

i J
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SAFETY RULES WITH POWEF(/#OOLS
. ELECTRIC WEED TRIMMER

-

1. Safety glésses or goggles should be worn at all times when trimming. J

-

2. So not use the weed trimmer_‘without the guard ?ttached.

3. Keep your hands, face and feet clear of the rotating nylon line at all times.
4.  Keep bystanders at a safe distanoe from the work area.
5. Do not carry a pluggedrir; tool with your finger on the trigger. -

6. Do not force the tool at a rate faster than the rate it is able to cut effectively.

1 .
7. To prevent electric shock hazard, use only with an extension cord suitable for outdoor l,w\e.\

¢

8. Do not yank the cord from the receptacle. Keep the cord from heat, oil, and sharp edges.

-

9. ~Aéep the cord away from the rotating nylon cord.

r"TO. Disconnect the weed trimmer when not in use, while lengthening line, prior to cleaning, and
when removing or replacing the spool containing line:

12. Do not operate the weed trimmer in danjp or wet locations.

A Y

. 13., Do not use the trimmer in the rain.

o - °
L]

14. Store the idle weed trimmer indoors when not in use. The storage should be out of the reach
of children_ or locked up. s

[




. 3. Wear safety goggles or glasses when operating the soil mixer.
3N

-]

SAFETY RULES WITH POWER TOOLS

CONCRETE MIXER

1. Use only grounded outlets when operating a congtete mixer (soil mixer).

2. Donot o;ierate in barefeet or open sandals.

~N

-
-

¢ [

4. Stand clear and let the soil mixer run a full minute before starting to mix your soil media.
9 ° .

-

5. Add additional materials to the barrel only when the machine has come to a complete stop.

.

6. Keep fingers away from all moving parts.

7. Do not wear loose or flopﬁv clothing that might get entangled in the moving parts of the -
soil mixer. ‘

-~ °
8. Make no adjustments to the soil mixer while it is running. .

~ 3

9. - Always have at least tw\o*pefépie operating the soil mixer at a time.

10. Do not leave the soil mixer until it has come to a full stop.

¥

¢

17
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SAFETY RULES WITH POWER TOOLS
. }\\
“ ROTARY WLLER -

.

4
-

°
i
o
o b

Study the operator's manual carefully before operating the rotary tiller.

- <

- »

o
°

When operating.theotary tiller, give it your undivided attention.

°

? e
Never |eave the rotary tiller running gna’ctended.

°

°

5

s 0
R 0

Keep children and pets clear of the rotary tiller.

@y

°

Never allow children or pets to run. alongside or in front of the rotary tiller.

o

Keep hands and feet away from cutting Blades at all times.

[

P

.

a6
~

<

a)

LY

D

Never clean or perform maintenance work on the rotary tiller Wﬁ\iout first removing the spar[«

~

plug wire from the plug. R

€

o
«

i

o

If a carbuw@? adjustment is hecessary, diseﬁgage the clutch lever and stand to one side, keep-

ing hands and feet away from the cutting blades.

-
Ve N 2
. °
o

When starting the engine make sure the clutch lever is in neutral.

which is an odorless and deadly gas. v,
r'd

°

N k4 -
Stop the engine and disengage the clutc

L] 7
-]

feet near the cutting blades. b - . ,

Stop the engine and disengage the clutth when transporting the rotary tiller.

Yo

‘wm_
o

-

°

N

b 3
Never run the engine in a poorly ventijated place. Tr&exhaus‘t gases contain carbon monoxide

h if, at any time, it becomes fiecessary to ude hands or




* = .t - 3 v ' . .
. 12, . Allow the'%édia to cool before remoying it from.the soil sterilizer.g*
\ - .

el L - H ° ta ¢ 2
*” m @ @ .
\\ ’ ‘ - ; . - ) ¢ [ S
: \ _ SAFEFY RULES WITH POWER TOOLS - :
. ? * " b
RN : SOIL STERILIZER . . '
1. Wear saféty goggles or face shield when using the sil sterilizer. , -
2. Adjust the Iocatioﬁ of the sterilizer to rest firmly on the floor. ':
v a !' ° s . .
. Pl ) / - . . e .

.

»

3. Check the temperatur‘g gauge to see that the machme is working pro?erly before you put the
machine mto eperatro@&

¢ a
¢ . .
N L o
€ ‘.,

4. Do not compact :che soil media into the sterilizer.
. A . 9

» . . .
. %
- ?*a . o

b, bl
. b, Mois‘ten the soilgg,ready it for p’larjting before sterilization.

A 2
L4 .

! v . v s s .
6. Do not place your hand into the sterilizer to checI!< heating elements while it is in operation.
. - L.

-

‘5 [ « - o I

7. Make no adl,uszments while the machine is plugged into the receptacle or “within 15 mmutes
after the m me Ras been unpluggeahand empf\

.

B L)
- : i // * kY *
. 8" When opening the lid of the sterilizefistand so your face is not in direct Tine of the steam that
. will escape. K ‘ e .
- Y ) . S
B &
o [ < ) N
ags Y R : . .
8. Do not Ieav%the sterilizer unattended while in operation. | . .

o e
P

10 Do not operate the stenhzer in bare feet or WIth open faced sandals
“c

: 0 : S .
e . ° . . . : .
- 11.._Do notoperate the sterilizér while standing on a wet floor. - :

-~ .. !
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S

. 3.T ."Have a'first-aid kit available.

Ny >

SAFETY RULES WITH PQWER TOOLS

/

CHAIN\SA\A{

’

1. Follow steps in the instructional manual for operation and maintenance of yodf-chain saw.

2. Wear protective clothing. - T

¢ ¢ *

-

4. Qﬁ?emové nails, wire, etc. from the trunk before sawing.
. - 5 e )
5. Determine where the tree or limb will fall before you begin sawing. -
47 Al .
. N . A
6. <Select a safe place to stand when the tree or limb falls. - .

¢

Clear _dEbl;iS from ﬁround the tree.
) ; \

Notch, the tree on the side in the direction of the fall, then make your corner cuts and cut
back. - . e e T ’

3 . -
_Yell"Timber!"’ as the tree falls.

.

SAFETY RULES FOR ELECTRIC-POWERED CHAIN éAWS

) - ﬁ - - PR L 3
Read the manual supplied with your saw. -

. Use a heavy-duty, 3-wire, outdoor extension cord for power tools.

Be careful not to trip on the cord.

v

Disconnect-the cord while moving from one p{ant‘to another.
Do not cut through the cord.

¥ .- ", L,
Do not use this tool while standing in a wet area. -~
S . . . 7

)
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11.
12.
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14.

15.
16.
17.
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19.

- 20.
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SAFETY RULES WITH POWER TOOLS

A AL et P o

ELECTRIC LAWN EDGER - - -

[y

Safety glasses or goggles should be worn a-t-allnti’mes when using a lawn edager.

Do not use the lawn edger without the guard in place.

Keep your face, hands and feet away from the cutting area at éll times. a
Wear long pants to protect your legs.

Keep all bystanders away and at a safe distance from the work area.

’ -

Do not carry a “plugged-in” lawn edger with your finger on the trigger. Keep your finger off
the trigger when plugging in the machine.

Do not force the tool at a faster rate than it is able to edge effectively.

V4

>

Keep a proper footing and balance at all times. Do not over-reach.
Do not yank the cord from the receptacle. Keep the cord from heat, oil, and sharp edges.

To prevent disconnection of the extension cord during operation, use an extension cord
retainer. .
’ 3 A
Keep the lawn edger cord away from the moving blade.
~N L . ‘
Use E\/{ 3 wire “outdoor’’ extension cords.

Alw s\connec‘t extension cords to a fused line or Qne protected by a circuit breaker.
- & . R .

Disconnect the lawn edger when not in use, prior to cleaning, or when removing or replacing

the blade. R i '

©

PR

p ) .
Do not operate the lawn edger when bare footed or wearing open sandals.
D& not use the electric lawn edger in damp or wet locations.

Do not use the lawn edger in the rain.

b Y - : N
When the lawn edger is not in use, store the lawn edger in a dry locked location, away from
children. ,

o

Do not use the lawn edger for any job except for which it is intended.

Follow all cleaning and lubrication instructions as outlined in the operator’s manual.

* *

aq




10.

1L

12.

13.

14.

Dress properly. Dg not wea
. Shoes must be worn\at all ti

To prevent a shock hagard use only a drop cord suitable for outdoor use.

‘The lawn should aiways be carefully examined and cleared of all objects prior to each mowing.

’

SAFETY RULES WITH POWER TOOLS
N

LAWN MOWERS .
: 2

Avoid dangerous environment. Do not use the electric lawnmower in damp or wet locations.

Keep children away. All visitors shauld be kept a safe distance from the mowing area.

~

Store idle tools indoors. When not in use, the electric lawn mower should be stored indoors in
adry, high or locked place ahd out of reach of children.

. Do not force the tool. The el ctrlc lawn mower will do a better job and do it safer at the rate

for which it was designed.

.

loose clothing or jewelry. They can be caught in moving parts.
es.

Never drag the electnc mower by the electrical cord or yank it to dlsconnect |t*from the recep-
tacle. Keep-the cord from heat, oil, and sharp edges. - <.

Do not use the electric fawn mower while it is raining.

Keep the proper fqufing and balance at all time. Do not over-reach. °
Keep the cutting edges sharp_and clean for the best and safest performance. -

Disconnect the eIectrlc lawn mower from the power source when n@'t in use before servicing;

and when changlng blades. - :

. G ‘ . _
To avoid accidental startmg do not carry the Iawn mower While it is plugged in and with your
finger on the switch. . -

Keep all guards in place and in gbod condition at all times.

Keep hands and feet away from the cutting area.

. - H
~
- . .

Never ﬁﬁerate the electric mowgr in a, gaseous or explosive atmosphere. Motors in electric
lawn mowers spark and these sparks might ignite fumes. .

]

Safety glasses should be worn whenevér,you are'operating a lawn mower.

. [ . o ~ . : .
Mow across the face of slopes, never up and down. Exercise extreme caution when changing
direction on slopes. Do not mow excessively steep slopes.

4
h

. 4 . s .o
N

. o . ' .
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15.

16.

"17.

18.

. SAFETY RULES WITH POWER TOOLS

HEDGE TRIMMERS

- )

Read the owner’s manual before you operate a shrub and hedge trimmer.

»

" Do not wear loose clothmg Wear non-skid foot wear and safety glasses when operating a hedge
trimmer. .

Keep your hands away from the blac}e.s. Keep both harids on the handles when the power is on.

Do not feed twigs into the blades or reach over the blade to clean up cuttings while the blades
are in operation. -

continue after the power has been turned off.: .
- ' S

- J

Use only extension cords marked “suitable for use with outdoor appliance.”’

Never carry the hedge trimmer by the sord. t he

Do not yank the cord to disconnect it fromthe electrical outlet.
Keep the cord away from heat oil, or sharp edges—~

Do not permit children to come in contact with the trimmer or the extension cord. .

Use the hedge trimmer only for the specific tasks for which it was designed.
. ' -

Do not carry the tool with your finger on the trigger switch. .

Do not leave the sw:tch locked'on when the “tool is not in operation.

Disconnect the trimmer from its power supply when the hedge trlmmer is not in use, before
servicing, and for cleaping.

o

When, the hedgg trimmer is not in use store it in a dry and locked locatiod.
Before using the heglge trimmer inspect it each time for‘damaged cords or dull blades.

If a quide line is used to trim your hedge, make sure this guide line can be easily cut by the
trimmer if it becomes entangled in the blades. - - .

7 - v
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' TABLE SAW BLADES
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DISCUSSION GUIDE FOR TRANSPARENCIES

7. USING SELECTED POWER TOOLS

Transparency: Table Circular Saw

A.

The table saw is used for many tyges of straight-edged cuts such as crosscutting, ripping,
thamfering, beveling, dadoing, mitering, and rabbeting.

Table saws are classified as: . v

1.

Tilting arbor saw — blade and arbor tilt. This is most commonly used in agriculture
shops. o

* 4
Tilting table saw — table tilts for sawing-angles. This type generally costs less than
the tilting arbor saw. '

Table saws are sized by the maximum diameter blade that will fit on the saw.

Major parts of the table circular saw.

1.

10.

1.

2% inches deep and 1 3/4 inches deep when.angled at 45 degrees. &

- -

Blade — determines the size of the circular saw. An 8 inch blade can square cut

2 h ]
Saw guard — safety shield which surrounds_ the blade. Floats on top of work
being cut and has anti-kickback fingers for ‘operator protection.

L

éplitter — keeps cut boards apart and prevents binding of saw blade.

Fence — used for ripping lumber. It is adjustable and should be removed from
the table when using the miter gauge.

-

Rear and front fence locks — used to secure and square the ripping fence.

Motor — generally uses three belts for driving the blade. A commonly used
motor would be a 240 volt, 1 H.P. with a 3450 RPM capacitor-start with 3
built-in overload protector. N

Switch — controls power to the motor. The switch should be operated only
by the operator and not £By-stander or assistant.

’ &

Motor elevating control — used to raise and lower .the saw blade.

Tilting control — tilts the blade for cutting angles from 90 to 45 degrees. T'he'
blade only tilts in one direction. e

/ '

Stop rod — attaches to the miter gauge and allows stock to be cut to deterinined

*lengths."

Miter gauge — used for pushing and guiding stock when making crosscuts. 1t is
adjustable in both directions to enable crosscutting from 90 to 45 degrees.

s
-~




Transparency: Table Saw Blades |

-
S

i

A. Crosscut — used to cut across the grain. The teeth are shaped like a crosscut hand saw.
The teeth are smaller than those on the rip blade. The blade tends to get hot if used
for ripping. o

B. Rip-— used to rip lJumber. The teeth are shaped like those on a. hand~r|p saw. It is not
suitable for crosscutting as it Ieaves a very rough finish.

C. Combination — used for both crosscutting and ripping lumber. The teeth aré slightly
smaller than those on the rip blade and the back of the teeth are beveled. A series of
raker teeth are used on the blade which are prebngqed by a deep groove. The blade pro-
duces a smooth cut when crosscutting and .rippifg. ‘

Transparency: Bench Model Drill Press \/‘
A. There are two general types of drill presses — »
1. bench press

2. floor press .

B. The primary function is drilling holes; however, with proper attachments the press can be
used for sanding, buffing, polishing, routmg, shapmg grinding and cutting mortisesand _____._
rabbets. .

C. Common sizes of drill presses are 11 inch, 15inch, and 17 inch. The size is determined
by the distance from the column to the center of the drill chuck.
% o & . i \
D. Speeds can vary from 400 to 8500 RPM and are changed by the belt-pulley ratio. Slower {
speeds are used for drilling metal and faster speeds are used for drilling wood. ~

.

E.  Parts of the drill press: ' H

1.  Feed lever: moves the quill and spindle up and down for drilling. Generally, a
spring keep$ the quill in its highest position when not in use.

. 2. Motor — Carrbe either 120 or 240 volt with 1/3 to 1/2 H.P.
3.  Column —.ProvidesAsupport for the head’and table.

4, Tab!e clamp — fastens the table to the column. This allows the table to be
" adjusted up and down and sideways.

. b N
5.  Base'— supports the drill press—some are mounted on benches and some rest on
the floor. ,

6. Lower table — part of the base and serves the same purpose as the movable table
when drilling large stock.
- .
7. Index pin — device used to tilt the table for drilling at angles.
8. Table — adjustable support for securing stock for drilling or for other work.

9. Geared.chuck — used to attach twist drills and augers to the press. Generally
opens to a maximum of 1/2 inch.

... o - 185 , , 1-H-2-51




°

Depth St<v- used to-drill holes to a predéferminéd depth.

.

Quill lock\ locks the quill in various depth positions.

Depth pbinter — indicates depth of hole. -

Quill — the sleeve that supports the revolving spindle in a vertical position.

Guard — protective cover over the pulleys and belt. =~ °

°
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SUGGESTIONS TO THE TEACHER REGAEDING STUDENT TESTS ON

”SAFE PRACTICES IN THE VOCATION L AGRICULTURE SHOP”

&

v Y
& ' 3 ) ot

“ i ' :-:% | ~

; .
@1”. These tests have been prepared for {ndividual power tools or areas of instruction wnth each test
®  onasingle sheet. sV ) y
’ '; ST SRS ¢ ’ '

- . i

2. Most of the test questions are TRUE FA LSE types Space has been left between questions for
students to expldin why_ the statement is true or falge It may be particularly desirable to

explain why a question was marked true or false, thus re-emphasizing correct procedure.
-

s , ‘ 2° S &
3. A set of correct answers to the test.questions is not provided. The correct answers to certain /
questlons depend i upon the safety standards adoptedAb\—/ |nd|vndual teachers.
obu a. # G
' 4. Some teachers may wish,to havé’ the studerits sign the attached statements of safety <aining
. s 8 B @
’ and keep them on file. . RO C .
5. .Permission to duplicate any of this material is freely granted. Credit for the material used in
e this unit is due to many individual teachers. Orig'inal drafts were subnitted by A. W. Schmidt,
D. J. Witt, Loren Mills, and Charles Pearson, Teachers of Vocational Agriculture in Illinois.
B 8 c e R .
) .Fy °a . s
B ° 7 ° S
L]
—
’ j e \
- o9
r 8
. ‘Q P f v . A
« ‘ 0
' | 8 . [y
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! ' - I, . Name - .

Student Test Date ! .

_ . g o . .

Circular Saws (Tilting Arbor and Radial Arm)

1. To make accurate cuts with a circular saw, it is necessary to remove’the guard,

N X ~ L]
2. The operator should always use the miter gauge or the ripping fence and not
, saw freehand .
vw N . - -
. »
3. The blade should project as far as possible thr ough the work being cut in order
- to lessen the danger of kickback. - N .
4. A push stick should always be used by the person helpmg you rip long narrow
, boards 6n the circular saw.
. ) B 3. It is safer to remove the ripping fence from the saw (entirely) when cross-
- T cutting is’being done. . ; .
S - 6. Scraps should not be removed, from the area near the saw blade w1th the _
: fingers until-the saw has come to a dead stop. - . S ~—
. ' ‘ » . a . i , . .- . 14
F4 ) .
: 7. It is not a safe practlce to stép the blade from coastmg with a plece of scrap ’
lumber after the motor had been turned off. . ’
- . . . . " - ) * -
? ¢ @ ‘ : - L < * .
\ -~ ’ . { ! RIS L o
' . - A helper used in ripping long boards should support and gu1de. the board .
) . bemg cut. . . .
(:. g - . L " . M Y s ' ’ . d ¢ ’
& . R ,'p“ °. N _"}.._);’ ' ? ° a. . *Q.a » ’ i PS .o s : L4
- a . - - é ’ o
. R 9. ch» should sta’nd d1rectly 1m,11ne w1th the blade when rlppmg SO you can sec
. ' T - to follow the 71ﬁe qn the work a¢eurately. '~ | .. a* » “ oo
- ”. » v v . AR .
. &, ‘ £ . * J . . - N Py
¢ o‘ - N “a- ! 4 . . PN ‘e f ‘)‘{‘,th * .. A e‘*a'z ’ ,7“
- . AR LR . S
o " - V10, Wthh of thé folloxg;ufg Ls. coxrmt.,dlre(,t*on fgr ,1 1ppmg~w1th 4 r'ldI,fl arm s: lﬁ’? - R
SR S T “ﬂﬁ‘ .m .m"”?'
- - - [ P %y 'S
» ! o e "‘?‘ B e ]
} E e Q’.wa
) ~ .‘ « ‘. 4 .y . ’a ‘Q. R '
! — 5 ‘°..' . ‘ 4
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- ERC

-

10.

% 0 Yy ;\ - .
[ - *
.8, Start the Md then adjust the tool rest so that 1t is slightly above the

P

center of the wheef. o

-

s

- - -

T . . s

'4 9. Youare responsible for the safety of others nearby when you are usmg a -
portable grmder. / , . .,

P

- i - *
. . < .

If anything seems vﬁ‘ong with a grinder, turn it off, and ‘call your instructor.

~ -
» .

°4

- ' 19» \ - - \.—'i—H-2-55-‘

. . . Name 1 IS . P
) ’ LT . Date °
Student Test - v . ' .
' . on e . . . \
Power Grinders -
<1, Always use a face shield or gogglesswhen operating a grind,%r., L )
- . N ! q'e.’ : - °t |
2. Tool rests should never be set as close as 1/8 inch £rom the wheel betause -
materials are hkely to be caught between the rest and the wheel, 2 P S
¢ . ° N ' t T : ‘,;q“ )
. . / - - ;
3. When grinding, you should stand du'ectly in front of the wheel so you can ¢
have better control ovér*thte piece you are grinding, : ] )
. . \-ﬂ‘ * 3
. 4, Kéep fingers clear of the wheeq} when grinding. ) ; oo
« . R . s T )
. - B LR °
e 520 ‘ Fl ¢ * . . 4 s N
. @ .
5. ‘ﬂf{er a r%ew wheel Jhas been nstalled you should stand to one side, turnit .
on, and let i§ run for at leas a mmute before starting to grmd vooE .
o . R o E) . , * i .t - °
. ® @ \ - . ’A .th. R -7" ?\ . }ﬁ
6. 1nding on the flat s1de of the wheel is permlssablegyhen\he cm;ved surface ’
, 18 out of shape. . .
o L] 5 A 2 - ’v ¥ s° ‘- L %7‘, ; .g& .
h Y : ...JL a -’ .i . - . L 0.9. 1) . ) B o -
. » "” - ’ AN ° ! =7 : ‘ . s “ ’.% ":’ "
. ‘ ¢ e ‘L
*Ta vmu should wagh your hands thopoug-Hly b.eforé touchmg your face or ey'é‘s_, . '
s {gaf'tef' usmgg@kgfhnder me .. 2.’ L ey . :
- " v e ' \v s , A . - “ K :.‘ . 4 . ‘,‘,““
5:‘0 ‘?’ A _,’» ? e W ] : L) e 'x;“ - . . e e 0“’,‘&'
& e <




- . Student Test ' .
<

’ . ~on Q

Drill Press and Portable Drills

: . . . v - RN
- 1. When using the drill press, clamp small work in a vise or clamp it to the
drill press table. ,

P 2. When drilling, remove the shavings ‘from the work with a brush, not your
hand.

’ ¥

. . 3. You should.increase the pressure on the drili slightly just as it starts to
break through a piece of steel in order to cut a clean hole.

3 -

o 4. Keep a light film of oil 'on the floor around the drill press sp that chips will
not stick to it.

Q ° ‘ °

5. Be’sure the switch is "off' when making adjustments on the drill press.
r

- 6. Do not wear loos‘e, floppy clothing when operating a drill press.’

13

"

The chuck key should always be left in the chuck aftér using a drill press *
so it won't get lost. -

-

\ N hd
S
R X .
.
[}

g{ 8. Do not use a 1/2 inch portable electric drill in an "off balance" position.
4 .
'w;‘ ’ ‘ [ h *
= s e ! . : -
. 9.> Never hold a piece of steel being drilled in one hand and a portable drill
in”Ehe other.

10. Always lock the switch ""on" when a portable drill is held in your hands.

.
t




Name

Date *
. . Student Test .
o o e o e
. ) _ on X
Drill Press and Portable Drills B
: . . . K . N

- 1. When using the drill press, clamp small work in a vise or clamp it to the
drill press table. )

When drilﬁng, remove the shavings ‘from the work with a brush, not your
hand.

v 4

; - 3. You should.increase the pressure on the drill slightly just as it starts to
break through a piece of steel in order to cut a clean hole.

-
A\]

Keep a light film of oil on the floor around the drill press sp that chips will
not stick to it.

> . * . . .
5. Be'sure the switch is "off" when making adjustments on the drill press.

r'
- 6. Do not wear loosé, floppy clothing when operating a drill press.’
|"g
;/7 7. The chuck key should always be left in the chuck aftér using a drill press :
so it won't get lost. . -
- N ' .

. -

. 8. Do not use a 1/2 inch portable electric drill in an "off balance" position,
}éw _ . ' : .
. Y ‘ .
o
9.* Never hold a piece of steel being drilled in one hand and a portable drill
inlzhe other.

10. Always lock the switch ""on'" when a portable drill is held in your hands.

'S .
L ]
.
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: ' Name - v

‘ . T, Date A . .

Student Test

- ‘ on ~ . o,
/ . Portable Electric Saw - - .
' i - .
? . /— : . :
1. When using 4 portable electric saw, usg one hand to operate the saw and the )

other to hold the board securely. -.¢

’

; - ——
¢ M -

2. It is not enough to just turn off the portable saw wheny you wish to change
blades, lubricate,.or make adjustments.

-~

.

L]
3. When you use a portable electric saw_for cross-cutting, start.thé motor »
w1th the saw teeth against the wood to prevent klckbacks ~

\% \
4. FThe telescoping guard must be held out of the way when starting a4 packet cut.

*

5. It is not necessary to ground the frame of a portable electrlc saw, if the
operator is well grounded.

J S | —
44 \\ -
t 6. The portable circular saw, is equipped with adjustments ‘Which® may be
made while the saw is ruri{hmg | 1

- | -

- 7. When finishing a cut, you may safely reach around to catch the board to
prevent it from falling down an/d splintering. ’ o
! !
g

8. Dull blades cut glower but are safer to use since they would not cut the .

operator so severely if an accident occurred. \
’ ’ ¢

\

9. It is good practice to check the blade guard to see that it works freely and
springs back promptly before using a portible electric saw. . -
P .

/

' 10, Never lay a portable saw down until you have turned it off‘and the blade
. has stopped turning. :

194 -~ v -H-2-57




., 1.
\ L)
2.
3.
% "
3 ’ 4,
L)
)' ¢ .

* Narrow blades are best for cutting shai'p curves.

! Name -

Date e

[ Student Test‘ ! .
L4

- on

4 The Band Saw

M
o

-

Before using the band saw, always check to see that the blade is centered
on the wheels by switching the'motor on and -off s)everal times. .

<

-
. . R

It is-safest to keep both hands on the same side of the blade when operating
the band saw. . -

~

' Usea push stick when your fingers :might otherwise come closer than 2 inches
‘to the band saw blade. ~ .

v’
N b4

L)
- ©

It is safest to back a band saw blade out of a blind cut while it is running at
full speed. . \

~

w7

1
l

It is considered a safe practice to follow a line when sawing with the band saw.

— i '
"'»« ‘ t
The band saw may be checked for trueness and free blade movement by turn—

ing the saw-a few revolut1ons by hand before startmg

{ )
e : 1 .

Operating a saw with the blade caked with’ dust, r.esm or gum substances

. may cause breakage

- \ . % . .
Blade guards sh‘é)uld be removed only when changing band saw blades.
. N . K . . i X /' .

The upper blade guide support should be adjusted to clear the work by (A)
no more than; (B) at least; one-half inch.
- . ’

»

-

~ .

o




Student Test
on

Reciprocating and Sabre Saws
L 9 R '

-~

In operating the gabre saw, it is necessary to apply considerable force to

_ move it through the wood.
/

-

‘ ) .
él}eck'the saw often for loose screws and parts.

-
.

Always disconnect the cord when repa1r1ng or adjusting the saw or changing
blades.

‘e
+

i
In making a cut with the sabre saw, hold the stock piece firmly m“ime hand ,
and the saw in the other hand.

N

When cutting metal with the reciprogating saw fasten.the metal securely in

a vise before starting to saw it.

L}

v

Use the high'speed for cutting wood and the low speéd for cutti’ng metals.

\

It is best to use the lock switch while operating the regiprocating saw.

The saw may be held at any angle when sawing except when nearing a corner.

»n
.

-
2

Be sure to keep the saw shoe against the work when sawﬁﬁg.
; ¢ .

£ -

-

If the saw has a tendency to bounce, change to.a blade ha\fing lérgerbteeth.

F

’] .
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Student Test ' , . .

on

Electric Sanders

»

1.- Portable disk sanders may be equipped for sanding masonry.

®

A
2. " If the disk sander turns clockwxse you should hold the piece bemg sanded &
~ against the rlght—hand half of the disk. \_/

v
S

N

- l’ *
3. Itis safe to sand pieces that are too small to be run over the jointer safely. (

3 \
? After the disk sander is turned off you should either_stand in front of it §
until it comes to a dead stop or jam a plece 6f lumber up against the disk
— to stop it. . . N

- ' .
5. You shojd empty the dust collgctor on a portable belt sander each time ‘
, the- sander is used, even if it is only half full. .

[y

&

-

.6. Plug in a portable sander and then gheck:to be sure the switch is turned off.

’

7. It rs safer to hold small pieces wnh\e;\‘;hand andthe sander with the other .
than to hold small pieces in a v1$e and take a chance on sanding the vise.

v
.

“* o s
N .

8. Always disconnect the sander fi:om the power before changing the abrasive
sheet. .

.

. 9. It is all right to lay a sander down while it is still runriing if you lay it\on its
side. ‘ j

°

y -
10. Stép the sander before making any adjustments. ‘ .
| > o
. bhf 1 ’ -
1975 : 7




. ‘ Name " ° . .
. s
' : R ) Date )
! . by . - 4 . .s )
| e ez tudeng Test I S
R . : ‘ ofi ) ' ’
L f o Soil Shredders = . . L A
I ‘ - '
. ’ ! LN * N A ) ‘.
1. Operate the ‘shredder on a Firm level area .to prevent tipping. ,
§ ' ‘ ~
* 2. Stand away from the d1scharge area when the mach1ne 1s running.
3: Stand direci]y_jn front o? the hopper when feeding in the material.
4. Wear safeEy gogg]es at all times when operating the soil shredder.
5. Always wear gloves when operating the soil shredding machine: .
~ -’ - . ) -
c 6. The machine operator should wear loose f1tt1ng clothes when
. ' operat1ng the soil shredder. R

. . N
. . o

7. Never put your hands down into-the hopper or dfscharge(opening when
the machine is:running or when it is plugged into the e]ectr1ca1
> outTet. -

°0 .

8. ;A soil shredder will grind, shred dr pulverize all-organic material.
: 9. The shreddér will. pulverize dry material more eas11y than m01st
materia}. - .

¢

10.* If too much material gets into the shredder, press back on the stone
eJector lever with yolir foot.

1. Small stones Will normally be pu]ver1zed when the shredder discharge
B - door is shut. .

12, You may move Q shredder from one area in the greenhouse to another

‘ . safely without turn1ng off the motor. s .
‘ " 13. Shredders powered with gasoline may be refilled while the eng‘ine is~
running. o : .
< / "
’ | : .o ' !15953 ’
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11.

1.

3.

10.

) : . (- Name_~ . >
’ /‘ ’ . Date ]
! - Student Test ,
Jon
Electri®ieed Trimmers

Thé'weed trimmer is’ designed te' cut weeds over 83?ta11.\
. . . ’ ) L4 N )

- - -

v

\ *-mﬂ—“——_"-2f*‘1jrf‘ffoﬁ Teff*tc*%tght—wheneverQboss;b&e*fﬁf'maximum~eut£§n9;99Qé¥f—~

’

, The weed trimmer should be slightly tilted When trimming w§€?§.

-
- . »

One can safely trim.weeds with an electric trimmer when the weeds
are“wet. ¢ S ot

-

»

Guards are needed on the eleCtric weed trimmen§\ :
~

. ' . ‘
When mov1ng JFrom one area of the lawn to another 1eave‘t::>i;immer
plugged in. )

. , -

. N - s s ; IS .
Never trim weeds with an electric trimmer when it is raining.

v !
3

/

Any extension cord is acceptable to use with an elecCtric trimmer.

I. -
Trimming weeds while wearing $andals is acceptable.

" ) . =
Never repair the weed. tr1mmer ‘while it is p]ugged 1nto

’
’

{ .
If the casihg.is’ETacked and the machine still runs, it is.

acceptable to operate the weed trimmer. )
— ) ‘# . ’ k A , .
| ; .
. 199

2Ee receptacle.
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e Student_Test.

' on
Concrete*M xers (Soil. Mixer)

3

The barrel or d;um of the soil mixer (concrete mixer) can be locked
into three different locations. )

A3
”-

» 4

—— .

Always add water to the’ amended soil mix before it is placed in the
soil mixer. .\ /

¢

It is safe to p]ace your hands in the soil mixer when it is in
operation. . .
l . }

~

So11 should be p]ared 1nto the'machine before turning-the soil mixer
"on"

.~

A

Ny

L

Keep the barrel rptat1ng, in the down position, in order to dump the
soil from the mixer jnto.the wheel barrow. N

{ - o G

ks \
AdJust1nng,? cotter pin enables the barrel to be shifted into its
three possible .positions.

- » < - ) b

7. Never neach-across the front of the-miixer when turning it off or on.

TN
’ . . . "

i .o -
8. It is recommended that the mixer be filled with additional materials
while the barrel is rotating, assuming you are using a shovel.
/ « - ' Yoo s

e .

< - .
™~ . )

When cleaning the mixer, keep the barrel rotating and spray water
in the barrel to remove any debris. »

For proper adjustment of the belt, 1t*1s recommended to keep the
.~machine running while adJustments are maHe

[}

200
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‘Qn .
Rotary Tillers

*1. The clutch should be in neutral When the machine is being started.

-

- ’

.

2. Never”glggﬁ;gng rotary tiller when the machine_jsfrﬁﬁning.

z
-

-

4

Never change the blade when the rotaky tiller is running.

'
I

When the new machine is de]1vered 011 is 1ncTuded in the tille?
drive box.

A

P

’
t

~ -

rd
It 1s not dangerous to pullsthe engine starter cord while' the -

engme is runmng \

N - v
[ ~
.
- .

Full throttle is the best speed for tilTing new soil.

\

The cutting depth of the tiller is controlled by the he1ght of
the drag bar.

N

For a deep cut ircrease the downwa;H pressure on the handles"
. Y
/\ ) ’ * —
The tiller shou]d be left runn1ng if you are moving the tiller in
a truck. .

¢

by
S/

’ ~

The air filter on the tiller should be checked no more tham once
.every five hours. ‘

4 -

Rotary tiller oil shouid notSbe changed. -
L] -N .

201




‘ : Name
‘l. . T T , Date
‘ - ‘ S " Student Test -

on - " ' .
Soil Sterilizers . .

&

sy -

.

1. When us1ng a soil sterilizer, water should be added to the soil media
-to a1d in the speed of pasteur1zat1on .

A

? .

_— e . . o
/

2. HWhen pa§teurizfgg soil, remove the soil media immediately after the
automatic %yﬁtch turns the sterilizer "off".

“

N

4

3. Soil media can be left in the pasteurizer for several days after

- pasteurization. » ‘ ' 3y
.. . ; -
{
4. The electric soil sterilizer should be unplugged when no! in‘use. )
._ - 5. Be sure to switch "off" the stevjﬂ]zer when fﬂhng the-soil

ster1T1zer ' . i ) . A

1
. , “. oo . .
- . »

6. .Never‘aperate thex soil steré}izer while standing in mud or water.

7. An electric so11 sterilizer should be used only on a flat, even
" Surface. -

R
- | ]
8. The 11d of a s@il sterilizdr should be in place before the soil
- ster111zer is switched "on". .

hd -
[ \

{

g 9. Never remove the soil sterilizer 11d32h11e soil 1s being pasteur1zed '
and the temperature light is still

. >
‘ . -
: ’ 10. Allow the soil media in ah\elegtr1c sterilizer to cool 15 minutes
. ‘ before removing the soil media’ ; y . d -
L3 . . / . -
. - 202 -
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O

¢

s

A Y

"11.

12.

.Saw. .
_ , ) -
;l . ’
A1l chain saws use the same fuel mixture. . . 7 o
e : | S
-Most. cha1n saws are designed to use the right index f1nger to i
operate the throttle. .

a0

—

A chain saw should not be held higher. than the operator's waist.

S
[9 ‘X > “
. N ~ Date iy
) N j g .
. Student Test - e . .
. ~ . -“ - [P, .
. on AN S
" //} ‘ Chain Saws : - ' e
N 4 ' Lo
It is not necessary to- read the owner S manua] before operat1ng a
chain saw. . g /
- . . . . . Y

+

LY

L

It is not necessary to have a guide bar*tocated on the*power chain

Eye protection is a must when operating any chain saw.

*

,

0Stop.the enﬁ?ne ang do not smoke while refueling your chain saw.
~ . .

-~ ' \ ) ) ¥
Shut off your chain saw while carrying it—from one tree to another.-
, .
t ~ ) A ~
"A chain saw should always be carried with the guide bar po1nt to
the rear.

4

-

Two people are needed when operating a chain saw. ’ f

. . /

“

4 . et '

* ¥rim the Timbs from a fallen tredwhile stgnd'ing on the 9pposi';e

Side of the trunk. i

I
.

a @ ' !
A second.person is needed, to: ho1\\tﬁe 1adder wh11e a person is

. operating a chain saw, while on a 1adder"

o
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on

r

‘ Electric tawn Edgers .
Safety .goggles sust be worn wheﬁJﬁsing an electric 1awn edger.
.; * T - ,

.

. Guards myst always be in p]agsﬂﬁﬂ;n operating an electric lawn edger..

™ . .
Long pants must-be worn when operating an e]ectﬁic 1an edger.

-~

Never yank the cord from the receptacle.

N

Never operate the e1ectr1c lawn edger when bare footed or when
wearing open sandals.

e ‘s
\ b

>

v
-~

Never operate the electric lawn edger in a damp or wet Jocat1on

-L
Never use the electric lawn edger in the rain. ’
~

. sﬁ\
Never repair the electric lawn edger with the power supply” connected.

N .

Make sure that other persons e at least 100 feet away from vhe )

electrical edger while 1t 1s in operation.
s '

.
L

A]ways stand to the Teft side of the electric lawn edger

Ny




6.

‘54

10.
1.

12.
13.

14..
15.

16.

Student Test
on

Lawn Mowers

Electric mowers cah be used while the dew 15 still on the Tlawn.

. / *
When operating "walk behind" mowers, cut across the s]opes, never up
and down.

." Shut off the motor, disconnect the spark p]Ug, and wait until mov1ng
- parts have stopped before attempting ma1ﬁtenance

. .0n power mowers, do not remove the grass catcher bag before theé?

mower has comp]ete]y stopped.
“

‘Never remove a safety device or guard on the lawn mower.

Always refuel the gasoline engine mowér outdoor.

(o

Always refuel only wnen»the motor has stopped. ' P

o -

Never' operate & lawn mower .in bare feet_-or open-faced sandals.
" .

-~ . ‘ ]

Children under the age of ten- can safe]y operate 4_Jawn mower. y

hd -

Non- grounded extens1on cords. can be used with e]ectr1c ]awn mowers.
Safety g]asses should be used when opei&t1ng.afiawn deer

Operate a gasoline engine ]awn mower at the sﬁowest speed po$sible
to obrain a satisfactory cutting job. . r
N A - . {

Neyer attempt to adJust the cutting he1ght without first stopping
th eng1ne‘ N

-

:Always set the four whee]s’qf the lawn mower at the’%ame height.

-

A1l lawn mowers are equipped with e.shear’pin-on the rotatiné blades.

- -

Always read the owner's manual before operating any lawn mower.

‘
’ . +

)

A: ’ ! 2,\}5




Name
' . Date
' Student Test . ,
- ) p’n . ©
Hedge Trimmers
. £ ‘
o’
1. The owner's manual must‘be read thorough]y befdre operat1ng the
hedge trimmer. Y

.« {

2. Both hands should be on the handles when operating the hedge trimmer.
- "

v

Twigs shbuld not be hand-fed into the hedge trimmer. v .

wH

\

4. The hedge trimmer should never be.picked up by the blades.

/:::77

7

8

5. Never use the electric trimmers in the rain. . .

~ »
¢ - ~N

6. Children under the age of 10 should not operate a hedge trimmer.

A

4

Hedge trihmers should be operated with groups of people.

[4

8. Always d1sconnect the hedge trimmer from its power sourcg\yhen it is

(’-\\ﬁot being used.
4

~

9. Before using the hedge trimmer, inspect it for a damaéed cord and ¢,

dull blade. , K ) l\.

» -

10. Hedge trimmer blades must be lubricated. for safe use. |

\

’ . : . \
) .

n 4

117hen the hedge ‘trimmer is equipped- with & power pack, the tool must
be-stored in a locked area or out of the reach of children.

*

2 0 n ‘ . I-H-2-69
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UNIT H AGRICULTURAL MECH?\NICS

~

PROBLEM AREA: DEVELOPING SAFE WORK HABITS IN AGRICULTURAL MECHANICS

°

{

SUGGESTIONS TO THE TEACHER: .

This problem area is desigried for use with freshman or beginning students enrolled in an agri-
cultural/horticultural ogcupations program. The recommended time for teaching this problem area
is prior to the student’s shop praject work. The estimated time for teaching this problem area is 3 to
5 days depending on how much, time the teacher wishes to spend on discussion and conducting
“the suggested exerC|ses The materlals in this problem area were selected and wrltten with the
following assumptlons -

1. Itis lmportant for students to develop and practice a positive safe work attitude.’

2. ‘Students need instruction on the procedures to follow regarding first-aid.
, Even though a separate problem area on safety has been included in these Core | materlals‘
teachers should not assume that safety should be taught solely as a separate-unit. Instruction in

- safety should bg included |n all problem@areas where applicable and handled as an integral part of

the teaching program. .
Pl . » -

CREDIT SOURCES . . \ . _—

These materials were developed through a fundlng agreement, R-33-21-D-1542-388 with the,
[llinois State Board of Education, Department of Adult, Vocational and Technical Education,
Research and Development Section, 100 North First Street, Springfield, lllinois 62777. Opinions
expressed in these materials do not reflect, nor should they be construed as policy or opinion of the
State Board of Education or its:staff. - .

. The teacher’s guide, worksheets, and transparency discussion guide were developed by Paul

Benson, Jerry Pepple, and Jim Ethridge, Department of Vocational,and Technical Education,
University of lllinois. The transparency masters, safety charts and suggested test _questions were «
. prepared by Vocational Agriculture Service, University of Illinois. Suggestions and guidance in the
development of these materials were provided #y the Rural and Metropolitan Core Curriculum Pilot
Test Teachers. . -

/ , o © O LH3




1. Unit: Agricultural mechanics

'I:EA.CHE‘I;'S GUIDE

[}

. . ) %
Il. Problemarea: Developing safe work habits in agricultural mechanics -
. - ) : ?
I1l. Objectives: At the close of this problem area students will: - .
[4 \
1. Understand the value of a positive safety attitude. v *
2. Understand the value and purposes of sound safety practices. i
> 3. Know and practice proper safety procedures msnde and outside of the agrlgultural mech
anics laboratory (shop) or greenhouse.
. .4, Know the proper steps to take‘regarding accidents and-first'aid.
IV. Suggested interst approaches:' : ‘ -y
1. Demodqstrate the results of various hazards that may occur in the shop, and greenhouse, '
for example:
a. Demonstrate the flammability of ﬁﬁman hair by collecting some ' from each student
and igniting it at the front of the class. ) -
b. Demonstrate the flammability and burnlng characterustlcs of various types of cloth-
‘ ing, both old and new. .
C. Demonstrate how a piece of metal in a drill press may catch on the bit and start
spinning. . \ =~
d. Demonstrate cutting a board with a hand saw and fake a cut on the hand by using
red dye. Yell out and then ask the class what they should do for first aid.
‘ § Lead' into a discussion of safety practices by asking students if they have been involved
in any accidents. Then ask them to describe what happened and also how these accidents
could have been avoided. .
3. Show color filmstrip that illustrates the results of proper and podr safety procedures.
4. Take’the class into the laboratory and ask then'l to Iist,pr point oug, the potential hazards.
5. Ask the students to name as many safe operating procedures as the%can and list them on
the board. R .
6. ~ To insure student safety students must demonstrate their knowledge of safety by passmg
a safety exam before being able to work in the shop.
7.  Take the class to a hofite shop to.observe safety procedures and potential hazards.
- Rkéh - «
’ 8. Develop student interest and motivation by asking the foIIowmg lead questions:

a. What type of fire extmgdlshers do you have at home?

>

b. WHere are the fire extinguishers in the lab?

v . \

A

. : " |-H-33
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-

-

~ .
” . L4

ks

e

c. What is a fire blanket made of and h‘ow do you use it?

~

d. How could a dull power tool cause an accident?

e. How could safety glasses protect your eyes in the shop?

4. ' D ( ! A ‘ ) . .
f. What are the OSHA'safety procedures that are required in a machine shop?

i

.g. Are safety glasses requnred by law in a school shop?,

V. Anticipated problems and concerns of students

VI.

1-H-34

10. What’do-l do if:

1.

-

1.

Why should | practice good safety proceduresi

What are good safety procedures? -,

What are the purposes of good‘safety procedures?

Why do | need to dress differently"fo.r the lab than for class?

{
Do | need to dethonstrate all safety procedures before | will be allowed in the ehop?

< "

How will knowing safety practices be beneficial outside the shop?
Will knowing and following safety precedures count as a part of my grade? How much?
Where is the first aid kit end whatisin it?

Where is the fire extinguisher and how do you usg it?

a.
b.

| get cut?
| getburnt?

"Do | hgve to wear safety glasses in the shop? Why? ¥

L3 ! ‘ o ‘ -
Suggested learning activities and concerrs: ¢ ' . J

Have class read VAS Unit 3022, Section 1,2, and 3, Safety in the Agricultural Mechanics
Shop, and record tentative answers to the problems and concerns identified by the class
or teacher when first starting problem area. .

Distribute Worksheet 1, Safety in the Agricultural Mechanics Shop, and have students
answer questions. ;

Show the following transparencies: , .. \

a, NSafety Hazards s

b. " Types of Fire Extinguishers -

c. Shop Safety and Hand Tools -

Distribute Worksheet 2, Checklist of Shop Hazards, and have class fill out in shop area.

Conduct orj)ave students conduct fire extinguisher demonstfation using Job Sheet 1.

Show VAS filmstrip; “The Clrcular Saw and How t& Use it Safely,"” and dlSCUSS

200 . -




- \‘ 7. Have class read VAS Unit 3044, A Color Code for Shop Safety. ~ - - L, ‘
v;\ 8. Distribute Worksheet 3, Color Code for Shog;Safety, and have class fill out. ) S

9. Have class look at FFA record book on Safety an& discuss fhe possibility of a student
- ) .S.0.E. program on safety.

10. Have students develcp and conduct an F FA Chapter Safety Program.

&

11. Show film on green@éuse fire hazards and flammability of polyethelene and fiber glass.
'VII. Application procedtres: ' .

1. The main purpose of this problem area is to develop a posmve safety attltude and avoid
bodily injury.
2.  The students should apply all safety procedures learned in the classroom to working |n
thlhop, at their homes, and at their place of emplgyment
3. Have students develop an S.O.E. saféty project and submit records for sectional- compeg-
- tion. ~, ‘ .

4. Have FFA chapter develop, and conduct a safety campangn and submit for sectional

competition.
Vil I}yaluatuon
f.: . Prepare and admlnlster a pencnl and paper test covering safety procedures.
2. Grade workshects. |
‘ 3. - Prepare and administer laboratory pragtical examination or; safety procedures. ‘
4, dminister VAS Safety Test ’Safe Practices in the Vgcational Agricultt]rg Shop’’ (Section
n general shop safety). .
IX. References and aids: .

1. VAS U;]it 3022, "Safetyin the Agricultural Mechanics Shop."
VAS Unit 3044, “A Color Code for Shop Safety.”
VAS Safety Test,”'General Shop Safety”’ acd-"Safety Quiz — Horticulture.”

VAS Filmstrip, *’The Circular Saw and How to Use it Safely.”

Student Worksheets 1, 2, and 3 and Teacher's Key.
Job Sheet 1, "‘Safe Use of Fire Extmgunshers ! p

VAS‘Safety Charts

]

2
3
4
-, \‘5\& VA(\S Transparencies on General Safety. | ) -
6
7
8
9

Phipps, Lloyd J., Mecthlcs in Agriculture, The lnterstate Prlnters and Publishers, Inc
Danwville, lII|n0|a 4

10. National FFA Chapter Safety Award Handbook. )
. ) '11. llinois Foundatiori FFA Record Baok qn Safety.

o . ' ' . 210 b , I-H-3-5
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STUDENT WORKSHEET 1
SAFETY IN THE AGRICULTURAL MECHANICS SHOP

1. Name three ways to dress properly for shop work:

a. ‘

b. e

C.

2. List at least one reason why you should:

a. Keep all edge tools sharp?

' )

b.  Use wrenches of the proper kind?_

c. Use files with haﬁdles? M

o
4

d. Notuseapunch wit|:1 a mushr(;omed head?

e.  Adjust the jaws of adjustable wrenches?

f. ‘Not use a wrench as a hammer?

— 7 -
r .

°

3.  Why should you rot use a pepny as a substitute for an electrical fuse?

#

4. List one unsafe way to use the following tools:

a. Pliers ‘. N

b. . Screwdriver

c. Carpenter’s hammer




\k

L 14 -

a.

~

7

List five possible hazards while working with electricity in the shop?

b.

-

£

N\

.

‘What do \;ou think are the most important safety rules for shop work?

@.

‘

»

b. -

4
AN

L
<




.

10.

N *
STUDENT WORKSHEET 2
., . M » *
o CHECKLIST OF SHOP HAZARDS ,' v
- . . ‘ ~ . \4’
b . . > -
(To be filled out in shop area) -
List and.give the tocatio\n of possit;le safety hazards in the shop.
[ 4 4' ]
s <
}
] .
3 \ rf -
A} -\
- .
L 4
) )
A : *
v
\ . /
P : )
D=/
\Y '
o Q
213 S
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1

a. N .
- - v 2 ‘f N 5 .
* b. ) ) .
c. ' .Y
D)
d. . , oo s
N 'L‘ o a
Il. Match the colorsused in the safety color code to the proper desgriﬁtions. ..
™ Ty v \
1. Green Applle to electrical’ switches, interior surfaces of doors, fuse
. - and elecfrical power boxes, movable guards.and parts, inside of
2.« Alyminum ' nonmovable guards, traffic fanes, and everhead hagards; used to
designate dangerous’ parts of equlpment whlch may cut; crush
3. Yellow shock, or otherwise i |njure
4. Red b. Applied to operatlng levers, whee ndles, and hazardous areas
N which may cause stumbling, falling’or frlppmg, used to-designate
5. Blue caution,. . X .
. v . .° -
6: Orange c. Applied to nonéritical parts of equipment andanéachine surfaces
A 7
. A nameplates, -and bearing su :'used to deslgnate the location .
7. lvory . of safety and first aid equigment. o«
’ ~ _ d. Applied to tops of tables and work areas t0 provide contrast~wnth
work. . .
‘4 - v‘ * . S N
d e. Used toidentify the Iocation of fire fighting equipment. '
f. Appliedto tabel edges, v1se jaws and edges of 100l rests to- reflect
. lightand "show the way”’. i}
2
- g. Used a3 the basic cola'r for desngnatmg .caution agafnst starting
equipment while it is being worked on -or agalnst the use of
. defective eqmpment
. ) . . s
- ) &. x
¢ . ' P
'\\ ~ , * . xa
, ) ) .
. 7 " -
2 2 g 2 T
v 3. "k @

v,

'STUDENT WORKSHEET. 3 /*

. COLDR GODE FOR SHOP SAFEfY

8
¢ %

.
L)

3

4
Lo

List the purposes of the safety cotor code as used in agricultural mechanics programs.
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>
. . e |
s, . TEACHER'S KEY .
. STUDENT WORKSHEET 1 T
‘ : SAFETY IN THE AGRICULTURAL MECHANICS."SHOP - , : .
. . ‘ N\ A ’ ~ ’ - -\
;1,_ Name three ways to dress propérly fqr shop work: .
. o / ‘
a. Wear apprapriate clathes : : S ‘N
e b. Keep hair cut N, ! -
’ ’ - 1 * ~ +
. . - N .
c. - _ Wear safety goggles - L ' _/
3 rl . . \ ] |
. 2. List at least one reason why you should: )
A ’ P “
‘ a. Keep all edge tools sharp? ' :
. N , .
/ - Dull tools require extra pressure which might result in slippage and injury to ;}ne operator
: b.  Use wrenches of the prop;e: kind?
» To avoid slippage and reduce possibility of injury to your knuckles.
. . N ! . -
- c. Use files with handles? ) ? _ -
To reduce possibility of an injury from the sharb tang. ' \
i , * T . » - 13 T
‘ -d.  Not use a pinch with g mushroomed head? . ' ~° R
. . > g - =g
& % * Particles may break off and injure the operator.
\ [ 4 ]
e.” "Adjust thre jaws of adjustable wrenches? - '\ N
. - S
Wrench may slip or break if not adjusted properly.
¥ A Not use a wrench as a hammer? ! -
P ' Wrench may break’or chip -
’ - — - ] il -
: ) - i ‘ N _ >
< 3.  Why should you not use a genny as a substitute for.an glectrical fuse? .
- f ' o ' L
It may result in overheated conductors and applia@:nd could start a fire. -
N . I -
| -\ I —
. 1 \
. 4. List one unsafe was to use the following tools: . ¢ .
. : ) V4
.- a. Pliers - . f __._using them as a wrench
‘ b.  Screwdriver - = Using it as a cutting tool or punch. By

/

.. ’ c. Carpenter’s hammer using it 16 strike a punch or chise
' | , . .
o 215 . | - 7
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. i P ,
\
. - : J .
List five possible hazards while wprkigg'wfth electricity in the shop? .
a. Using tools with damaged cords or faulty plugs.” ‘
b. . Using tools without a grounding condyctor. - <
z 3 . v .
C.o. Overfoading extension c_oras. ( . ,
d. ! Handling electrical cords with wet hands, N 1<
e. Placing extension cords in doorways. B o
. i
What do you think7are the most important safetI rules for shop work? , ' aadig 1
[} . " - i
a_ Do not engage in horseplay. [ |
b. Wear safety goggles. .
;T S . ) -
c. ~Avoid "hurry”. : LN
d. Dress properly.
~ T N R

e. - Unplug tools before ¢léaning or adjusting.

!
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.
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( > 4 TEACHER'S KEY 2 T
‘._‘ e ' 4STUDENT WORKSHEET 3 -
) COLOR CODE FOR SHOP SAFETY Py

N

1

' - - ':“‘ . . . -
. Listthe purpose's of the safety color code as used in agricultural_mechanics programs.

&

"o Reduces glare by diffusing light for better vision. . f .
'b. . Reduces eyestrain, tension and fatigue., . - R )
, N . . -
*c. Points out critical pagts and areas. ""// :
[} . ° M -
d Provisés a more pleasing environment. .
* - - i ./ '/ o
. " — o A
AY €;~.

' -~
II\. Match the colors used in the safefy color code to the proper descriptionsi

\ 2 -
» -~

¢
1. Green i 6 a Applied to electrical switchésvgerior surfaces of doors, fuse
- 2 / and electrical power bexes, mova le guards and parts, inside of
2. Aluminum ' N nonmoyvable guards, traffic lanes, and overhead hazards; used’ to
. . ~ designate dangerous parts of eqmpment which may cut, crush.
Yellow shock, or otherwise inju e.

w

‘ 4. Red 3 b. Applled to operating levers, wheels‘ handles, and hazardous areas
- . which may cause stumb ng, falling or tripping; used to de&gnate P
gt 5. Blue / ) caution.
Orange 1 c. Applied to noncritical parts 6f equipment and machine surfaces, J
‘ \ nameplates, and bearing surfaces; used to deS|gnate the location
7.{ lvory \ | of safety and first aid eqmpment

o

g

2 d. Applied to tops of tables and work areas to provide contrast with
. work. . -
N “‘ . - MM"
4 e.; Used to identify the location of.fire fighting equipment.
| x
: 7 ‘f. | Applied to tabel edges, vnse jaws, and edges of tool rests to reflect
| light and “show the way"".

ipment while it is being worked on or against the use of , .

° f ‘ 5 Wd as the basic color for designating caution ‘against starting
defective equipment. ] )

.

o ' _ | _217- 1-H3-13




_ JOB SHEET 1
& - Y

< SAFE USE OF FIRE EXTINGUISHERS

- Objectives:

v
1.

2.

©3. Tobeabléto recognlze fire hazards in a shop and determine methods to ellmlnateﬁue -
identified hazard. . X

~7

. »

Materials: ’ - . .

-

. .o
1. Each type of fire ex\tingﬁishér available in-the shop and/or school.

Metal pan of woo'd scraps.
?
3. Mg% I pan wuth oil (dlesei fuel). . v

4, Metal pan with sawdust or old ragssq,akgd with gasollne

»

5. Water hose. * - ' “

o, .
6. Matches.

L 4

Procedures:

1. Carefully select the demonstrat; area, this'should be outside the building yet o
accessible to the . B ' - .

Read references'aad ikstruetion thei‘ire extinguishers before the demonstration *
and practice the demgnstration. C.

l

. combustakfe material

oxygen

» types of fire extinguishers were Mot éffective on some o
y Using only water to control oil or gasbdline fires.

ires. Could\also demonstrate

P )

5. Demonstrate each type of fire ext nguisher on each %
f

v

B.  Have students demohstrate how to use fire extinguishers.




7. Summarize as follows:
—~—~

Keep calm, sound alarm (use good judgement).

Call Fire Department, give your name, complete location of fire. -
Select proper fire extinguisher. -

Control base of fire,

1)  windward and base of horizontal fires

2) base of vertical fires ’

Do not take chances with your personal safety

[+]

Which type of fire extinguisher should yo:J use?
Identify the types of fires controlled by:

Type A" exting—uisher

R

Type "B’’ extinguisher

Type ”C’" extinguisher

2. Why do you not use a soda acid extinguisher on an electriﬁ \ire?

.

T——y
.

\

3. What three things are necessary for a fire?

>

4. What is the local phone number for:

a. Fire Departgnent

]

I:'>f Police Department

o  I-H-316
ERIC
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°
-

. -

Observation® /- . - .

J | | |

Record the location and type of fire extinguisher in the shop and classroom. Also note
Iocatlon of fire alarms. N

Conclusions: - . ‘ ' .

. ,

Record the results of the fire extinguishers’ demonstrations. Note what happens {vhen each
type of extinguisher is used on each fire. Develop a list of approved practlces to follow in
* preventing fires.

s

?
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SHOP SAFETY HAND TOOLS

‘.,

- y ;": . ‘ )
. Dull wood chisel slips _ ushroom head cold
causing injury chisel--sliver causes injury

o °

— _
. ‘\ ~ ‘~ )
Improper use.of hand Possible injury to body
tool can cause injury by improper tool us& -
, e
222
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<

-

. 3

*

®

‘ Secure objects to be drilled! -

Use a miter gauge when
, crosscutting

e

~

- . L] .\v“
Ground all electrical appliances!

=
@

Wear appropriate clothing
«for the jobl

I-H-3-21




1.

2.

3.

4,

5.

SUGGESTIONS TO.THB TEACHER REGARDING STUDENT TESTS ON

" “*'SAFE PRACTICES IN THE VOCATIONAL AGRICULTURE SHOP”
.. ' (

N

'

These tests have been prepared for individual power tC\s or areas of instruction with each test

. on a single sheet. \

Most of the test questions are TRUE—FALSE types. Space has been left between questions for

students to explain why the statement is true oy false. It may he particularly desirable to
’ § - -

explain why a question was marked true or false, thus re-emphasizing correct procedure,

A set of correct &nswers to the test questions is not provided. The correct answers to certain

_questions depend upon the safety standards adopted by individual teachers.

¢
1

.Some teachers may wish to have the students sign the attached statements of safety training

and keep them on file.

“\J

~

Permission to duplicate any of this material is freely granted. Credit for the materral used in
this unit is due to many individual teachers Orlglnal drafts were submltted by A. 'W. Schmidt,

D. J. Witt, Loren Mills, and Chafles Pearson, Teachers of Vocational Agriculture i in llinois.
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¥ Date 3
. i |
' Student Test .
~ o N
General Shop Safety

’

1. It is the responsibility of every student to learn to work in a4 safe manner.

2.

YA,

w

10,

~

? .

Such items as loose neckties, loose sleeves, and loose aprons must be
secured or removed before operating a machine. ,

-~ 1 -~ ) . _ .
. %y :
When 'clean up" time is announced, hurry and get your work finished.
‘ =
. IS A Y —\ « *

Students should\ not operate a machine unless the,iA.Structor is in the shop.

~

.
-

Students’; not using proper safety precautions, should not be permitted to
operafte the equipment,

Y /’

-
.

Noninterference with othersisa gobd safety rule.

. . . .-
No student, who has had an accident which has caused the flow of blood,
should leave the classroom alone. “\\

.0° o
PN

Y

DWe location of the fire ;{tinguishers in your shop? (yes) (no)

s .
.
-

N < . *
Good natured scuffling, pushing, and horseplay in the shop can cause a
serious accident. ' ‘ . .o .
T - ‘ L

- . &
v )

Any students not operating a machine §h’ou1d stay out of the machine area.

P !

] -

225 .
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SAFETY QUIZ : -

HORT I CULTURE B

. Name
Date .

.
1. 1 w111 on]y operate mach1nes in the Horticulture Department at S
: + . that Iz have been taught how to operate.
- - «
v 2. MWhen operating a piece of equ1pment I will do so in,a safe manper ",

so as not to jeopardize the safety of myse]f or any bystanders. . .

~

3. wA machine is not to bé 1eft running while unattended.
. 4\
4. A machine in need of repair ¥5 to be turned off while reqe1r is, %
beihg done.

= »
~
°

5. A1l breakdowns or ma]funct1ons in equ1pment are to be- reported to N
the instructor immediately.

a 2 ¢

6. Machines are t0 be dperated only with all safety shields in place.- |

*7. 1 realize being a safe operator of equipment is one of the most -
important skills I can develop. :

»

8. A1l machines should be eperated at the appropriate spega for the
job, never at excessive speeds.

9. I realize the°1mportance of safetyaglasses in the gperation of o
certain pieces of equ1pment / . ..

Q
. . ‘

¥ . . . . R

10. Proper clothing and s§3§§lére very 1mportant for safe operat1on of
equipment. 0o -

\ & :
11. I will only operate a piece of equipment at
with the consent of the instructor. ° &




CREDIT SOURCES:

UNIT H:°AGRICULTURAL MECHANIES - .. ' S

o " ¢
eFROBLEM AREA: DEVELOPING BASIC CARPENTRX\SKILLS,.

t

SUGGESTIONS TO THE TEACHER:

Thig problem area is designed for Ose with freshman or beginning students enrolled in an agri-
cultural/horticultural occupations prpgram™The recommended time for teaching this problem area
is during the early part of spring semester. The estimated time for teaching Xais problem area is 10
to 15 days depending on how much time the teacher wishes to spend on discussion and conducting
the suggested exercises. The materials in this problem area were selected and written with the
following assumptions: : ) °

1. Itisimportant for students to plan and construct a project to develop their shop skills.’

- -
2. Students need to be involved in the ““doing” phase of instruction to mgximize retention

of material learned. B
S~

The instructor is reminded that this prdb}erp area can be used in either a rural oy urban setting.
The items in this problem area are for reference or modification as the teacher adapts this material
to his/her local situation. . . x

&

These materials were developed through a funding agreement, R-33-21-D-1542-388 with the
Hlinois State Board of Education, Department of Adult, Vocational and Technical Education,
Reaé’arch and Development Section, 100 North First Street, Springfield, lllinois 62777. Opinions
expressed in these materials do not reflect, nor should they be construed as policy or oplnion of the

A . - .
StaterBoard of Education or its staff. -
oo . \ . E
The teacher’s guide, suggested content outline anl] suggested test questions were developed by
Paul Hemp, Department of Vocational and Technical Education, University of lllinois, The student
worksheets and suggested project plans were prepared by Vocational ‘Agricultyrg Service, University
of lllinois. Suggestions and guidance in the development of these matemals were provided by the
Rural and Metropolitan Cote Curriculum Pilot Test Teachers. : #5 C .
. . .)
( ) ‘ ) S
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el . TEACHER'S GUIDE - !
® | L.
I.  Unit: Agricultural mechanics 1
~ 4
~ Il.  Problem arga:“ Developing basic carpentry skills ,
I1l. Objectives: At the close of this problem area, students will: &

e

1. Be able to identifysand classify the followmg as softwood or hardwood: white pine, fir,
‘ eedar, poplar, oak, yellow pine, ash, elm, maple and hickory.

-
e able to list the characterlstlcs and common uses of select, common and dimension
lumber. ™

- —

3. Be able to identify with 90% accuracy the following hardware items: \

- a. common nail g. stove bolts
b. ‘finishing nail h.  machine bolts
c. box nails i. carriage bolts f ~
d. roofing nails jo  toggle bolts
¢ e. lag screws k. strap hinge
f.  flat-headed wood screw . T hinge

®

4. Be able to sketch a project showing the top, side and end view.
5. Beable toread a blueprint and calculate a bill of materials from the blueprint drawing.

‘ 6. Be able to calculate board feet and running feet from a bill of materlals supplied by the
teacher. -

7. Beable to perform the following skills to the satisfaction of the instructor: ¥

Measuring and marking a ten feet length of board within 1/8”

Squgrlng a board >
Sawing 4 board :

Smoothing a rough cut on a board

Joining two boards with nails

Boring & hole in a 2" boartd

.~

L)
~o Qo od

8. Beable to plan and construct a woed project which meets the following specifications:

Plan meets the"approval of the teacher and pareht.

a.
b. Bill of materialsj;judged to be' 95% accurate by the teacher.
“c.  Cutting list is judged to be 95% accurate by the teachier.
d. Finished project is square, level and free of splits and hammer marks. -
>
IV. Suggested interest approaches: 2 .
1. Obtain sample pieces of wood from a lumber yard. o 3

,Hold samples up to the class and ask them to identify the wood.

2. Ask class to identify a variety of nails and other hardware’ . o
‘ . 3. Explain to the class that they will be building a carpentry project and that before the
: projec.t is started, basic/ihformation and skills rhust be learned. .
-, -“ K » . . P '
) . ' Al > Xa¥a -
\)‘ ¢ ' ’ ! I'H'4'3




” 1
£ ‘ -
4. "Ask class to name the trees that grow in the community. Ask them to name the trees
_that are used for lumber. . 3 3
- *
5. Conduct a discussion of past experlences of students to see how many class members ‘
have done carpentry work. N .
/’ ‘7‘—/

8. _Show class examples of wood projects constructed by previous classes.
V. Anticipated problems and concerns of students:
1. _\_lf_lhat kind of lumber should | use for my project?

2. What kinds of lumber are available and what are they used for? ‘

. 3. Whatis heartwood? sapwood? ’ - .

4. What causes a knot in lumber? ’-‘
5. What are the lumber grades and what are the characteristics of each grade?
f 6. Why does lumbeXwarp? How can this be prevented? 4 ) Y
. . A
7. eratJthors should be considered in selecting lumber? v ) - ‘
‘ “ 8 What are the different types of nails, screws and bolts and how gre they used?
* 9. What are the various types of hinges and fasteners and how are they used?
10. When should glue be used? _ 1 ‘
,“/‘\ “
11. Howcan |l drive a n_ai_l properly?
12. Whdt do | need to know about a blueprint?
\}
. !
) ’ 13. What is a bill of material? a cutting list? A
k_/ [
14, Qow is board feet-and running feet calculated?
R "15. How are drawings made to scale? .
t @ - ’
) 16." t\lhat are isometric, oblique and .orthographic projections? >

17. What steps are involved in performing basic carpentry skills?
VI. Suggested learning activities and experiences:

1. Select problems and concerns related to VAS Unit 3852 and handle them first. This
“~ unit covers nails, wood screws, bolts, hinges, fasteners and glue.

\ . ]
2. Conddct an identification contest to provide class with practice and identifying hard-
1 ware. . .
. 3. Have class make charts showing various types of nails and other hardware.
’r 4. Select problems and ¢gncerns related to lumber and wood. Use information included .
in Chapter 8 of Mechanics in'AmgriQulzg[g to answer questions.

~

‘ S I 230
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VIl

VIII.

~
' [ a N
.

5. Take classon a field trip to a lumber yard to see how lumber is graded, stored and sold.

~

6. Assign students problems to Work on‘board feet and running feet.
S
7. Obtain a cross sectlon of an old tree trurfk and use it to point out the following to the
. class: ) e

a. Typeof tree orwood .-

b. Sapwood ¢y -

c. Heartwood, - \ N
d.

Annual rings |,
8. Have students select a project to build in the shop. Obtaln parental approval for all
. project plans.

9. Have students sketch project plan, calculate a L';ill of materials and cutting list or have
them use one of the sample plans included with this packet.
-» oy :
10.  Have students read VAS Unit 3051 and use worksheets or reproduce thepfgr gudent
\ use. - .

11.  Have students read VAS Unit 3052 on Selecting Fasteners and Hardware.
]
12. Demonstrate or have students demonstrate the basic carpentry skills such as squarnng a
.. board, boringa hole, etc.
13. After pr(t)jects are completed, have class evaluate each project in terms of criteria listed
in VAS Unit 3051. '

Application procedures: ’ .. (

1. Encourage students to build additional projects for their S.O.E.P. or f(;r home use.

Evaluation: ° -
— A
1. Prepare and administer a pencnl and paper test using the sample questions included with
this problem area.

2. Conduct identification ontests on wood samples, hardware and fasteners.
3.  Grade each finished project and explainto students why the grade was given.

4. Have class select the best “carpenter” in the class based on safety practices followed, .
" use of time, use. of tgols, cléanup procedures and carpentry skills.

-

f
References and aids:

1. VAS Unit 3051, 7 annini a Woodworking Project” ~

VAS Unit 3052, “"Sele Fasteners and Hardwgre”

2
3. Mechanics in Agrjculture, by Lloyd.Phipps,Tha Interstate Printers & Publishers, Danville, IL.
4. Teacher’'s guide and suggested test questions. =

o

Sample plans

|-H-4-5
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[l Mai«ng Sketches and Reading Blueprints

~

7.

»

\

SUGGESTED CONTENT OURLINE

DEVELOPING BASIC CARPENTRY SKILLS® "~

l. Sé!ecting Lumber - - -
S

A.. Classes of lumber
B. Types of wood
C. Grdding tumber .
. Selecting and buying lumber

, .
{I.- Selecting and Using Hardware and Glue
A. Identil;iing and use nails
B. ldentifying and using wood screws
C. Identifying and using bolts
¥ D.
E. Selecting and using glue
L] . 4

A Importance of using a sketch or plan

B. Sketching -
C. Reading blueprints

V. Com&{ting a Bill of Materials

A.  Defining a bill of materials

Identifying and using other hardware

o

-

B. Measuringdumber—board feet and runnjng feet

C. Writing out a bill of materials
V. Developing Basic Woodworking 'Skills

Measaring-and marking boards
S§uaring a board «
Sawing
Shaping and smoothjng boards
Joining and fastening boards
Boring holes !

*
Constructing a Carpentry Project

TmMoO®P

A. Deciding what to buil »

B.¥ "Procedures to follow
C. Evaluating the finished project

Pal

232
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AGRICULTURAL MECHANICS PROJECT

'Constructin&a Flat

4 3/4?" : - e
v .
~ 23" . "
. T *
(4
.

I-H-4-12

Bill of materials: (Use redwood stock.)

ltem No. of Pieces . Size
Ends 2 3/4" 'x 4" x 23"

. Bottom | , 4 1/2" x..4" x 23"
Sides 2 . 1/2" x'4" x 75 5/8"
Nails 1/4 Ib. ' 4d or 6d

‘ )
N 23 » vy

-
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- . 13
. @Gable roofed birdhause s
¢ ,
/} -7"--:';}' ¥ ™ Nail to hold
Ko . ' i roof secure
S \7 i—l;‘:::t*:—:l;f
A 0 0 © ‘
X lF 63—
Si"é- o g ¢ 8%
L h{ [ ———--= l .
,  FRONT —5¢—  |—4i— SIDE
. Strips nailed -
under roof
¢ . / i ' -

Simple birdhouse NE ~  MATERIALS
' 5/8 in. of plywood -
1= 1" %6" x5’

2-3/4"x 38" x 412" strips
—4d nails (non corroding)

TABLE OF DIMENSIONS
- .D’iame,‘ter of " ,Height from .
' ‘ entrance (inches) groung(feet)
® Wren” : 1 , 8-18
PR CoL 233 . a3




" MAILBOX PLANTER

_Dado cut 14"
" from top of post

™

W

7
| Ax4x36" | .
' 3 ""A:/xftzgtolsc:n
LUMBER LIST ‘ong
1.10" 4x4 | T : ®
1 6' 1x6 or 2x6 °
118" 1x1
' 1x1x10 |
I\|/l
b I - 3 feet below -
‘ | 1" soil line
| 1 Ct
N o
3 by
N . N
J C1x1x8  1- | I _
per side | | | 5
.5 on the end ' o £
235 ﬁ
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®
Lumber and Tile Bench .
; ' N
’/ ¢
.. BENCH with file
" in.upright position
o : X
J < e

¢
v | .3/8"x 8"
| foundation
bclts : =L SRR
N I § Cloy or concrefe
. . YEiile Filled with ¢
: B ; concrefe ”¢&§r¥;&

g o ® . Kk
7 .-. T ey

”
"'.7 ."9

@ - . o 240 . 1-H-4-15
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1x6 crm\ ¢

1x4 spaced

1" apart

% ]

!

40"

21" .
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Planter Box with Gravel Tréy

\
g
.
§
.
_25°3/8" I

) v, X%
\./ . { K
P ~,
(, DR A
s, i
. ¢z

PR
»

o

X

RTINS -t Tad

-

) ' \
. ) . ’ MRS
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Patio Bench

18"

*w |

—
o <
o X
o B
N
E .-
™
X £
" =
N
1wm
»
nX..ouwb
s
~ a

2€ 01,82
\

19"

24p
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~ PROJECT PLAN ,
Name . } Project
\ Drawings of the project (top, front, and/or side views). Attach photographs, blueprints, etc. if available.
- 1] 1 T
*m 1
: 8
gans : Ban
T mij . H
. ] - l
[Ir 5 .

-]
44

T
Y

-

.

44—+ +4+4

:i]-:i]jf ]JIF g

4 +4+<+4+4+4

14

117

<+

Wr:nege did you get the ideas to plan this project

a ~
) CUTTING LIST
5 §
Number Sizes Needed " Purchased dimensions Use

A

e

F 1%

o~




BILL OFMATERIALS-

Lumber . - , \

_ -
. J
— i
: 1
— i
w — .
Fasteners ,
Number Size Kind of Fastener i o/ Cost
3 —
Hardware o
Number Size_ Kind of Hardware . ' . Cost
- -
‘Finish \
Number Size of Container ' Kind o Finish Cost
-\
q
Vel
o IH420 24 3 . . TOTAL _ ’




CONSTRUCTION PROBEDl{RE

~N

o ¥ oL {Steps in making the Project) -, e -
{
¢ . RS /‘.
/ .
Vi
o ‘\\u
- )
- # R : -
o ’
!
Y
\' =
N
- \
. T\
. i
= 1
S : \’3 l
o °
. 24

‘.
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'AGRICULTURE MECHANICS DAILY P

ERFORMANCE REPORT °

3

Name Date J
N b ) ) .
“|. . Problem Area (project) ) ,
A. Job skill performed today: ; . Circle One
P 1. individual or group
2. individual or gre 'p
- 3. ' : ® < . individual or group
) ‘ B. Difficulties encountered today:— BN - X
i ~ 1. unsolved or solvéd
2. unsolved or solved
. 3. > unsolved or solved
. C Plans for tomorrow: ‘
2 1. ‘
2. : il
' D. Today | feel | accomplished the following grade: ) -
Ciréle one— A B C D F + l
..................................... cuttingline:f.....................................
,g - o -
‘ AGRICULTURE MECHANICS DAILY PERFORMANCE REPORT
- . ~ . R -
. Name ‘ Date
I.  Problem Area {project)’ : s
A. Job skill performeq today: N Circle One 1
dv . 1. ' individual or group
- 2 - ‘ \ . individual or group
3. individual or group
B. Diffi(:ulti;s ericountered today: ’
1. \ unsolved o'r solved
. 2. unsolved or solved 4
3. unsolved or solved
- C. Plans for tomorrow: ‘
Y
' 2 N — >
. D. Today | feel | accomplished the following grade:
C.ircie one- A B C D F : .
s . ‘ X R i
T a2 . R1Y . Q ~
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STUDENT EVALUATION <

(To be filled out when project is tompleted) .
‘ Name - 2 Project
What do you like about your finished project? . : ) i - )
C —

How could you have done a betterjob? : o

’

-~ >

N Iz
What would you change if you Wére going to make another project like this one

LY
- ﬁ‘
What grade do you feel you deserve for this project? ’
. -~
¢ ° 4
’ INSTRUCTOR EVALUATION
‘ ' \('Based on planning, use of time, and quality of workmanship)
. Hﬁ well was project planned: (drawings, cutting fist, bill of materials, and contruction procedurg)
~
Did the student make good use of shop time? ‘ . N
. Does the finished project show quality workmanship? (Is it square? Is it level? etc.)
"
* o
How could the project be improved?
’.,3:,
d - — %
Project Grade o
2453
. . I-H-4-23
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TEACHER'S KEY
SUGGESTED TEST QUESTIONS

‘ ° : DEVELOPING BASIC CARPENTRY SKILLS

Completion Section -

4
1. Two’'main classes of trees are the needleleaf or softwood and the 1

J
broadleaf or hardwood |
———— : 4i
2. Wood from the innet part of a limb or funk of a tree is called heartwood 1
. N / N i
v and wood from the outer portion is called B sapwood - |
3. A fjefect iR a board which is actually the tross section of a limb is called a knot i
4.\}4»0 general grades 6f softwoods are select and common . , |
5. Four types of lumber commonly used invagricultuFaI construction are dimension *
lumber <, common boards , finish lumber |
: 1
‘ . and pattern lumber
6. Finish nails are used whereyer you do not want nail heads showing in the
2 . ol .
. completed project. -
: l 7. Nails.will be less likely to bend if you lubricate the point with soap,

wax offoil : . " ”

8. To prevent marring pr’oject wood when pulling a bent pail, place a wood block v -
a /“’ " - under the claws of the hammer. ?
9. Asix peﬁny nail (6d) is - two _ inches long. .
10. Box nails are smaller in diameter than common nails. .
11. Three commonly shaped screw heads are oval , . flat ,
— .
¢ and round . . '
12¢ Carriage bolts have a round : head.
13. Stove bolts have a Flat " or round head: ‘ R
| 14. A propeI:Iy glueq wood joint is stronger than the wood itself. |
15. To hold two-boards together while the glue is drying, use ] “clamps
» C possible. . T
. .,

240
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True—False Section

~

T __ 1. Drivingaseriesof nailsina straigh; line parallel to the grain may cause splitting. ‘
T__ 2 Screws hold wood more securely t’han nails.
__F 3 Screws are usually chfaaper than nails.
T . 4 Ifyoubuya2'x4” finished piece at the lumber yard you will find that Tt
< measures about 15/8x 3 1/2
L S - When drllllng a hole for a wood screw, you should dr|II a hole equal to the

diameter of the screw.

. T ___ 6. Cedarwood is resistant to decay.
__F 7. Oakisveryeasyto wc;rk.' '
—.T 8. Aboard1”x 12" x 12’ contains 144 board feet.
___F 9. A6d (six penny) nail is 6" long. .
T __ 10. Stovebolts are threaded their full Ie&gth.

Classification Item

1. Classify the following woods as hard or soft by checking the appropriate blank:.

\

b

. - Wood Hard oft . 8

. Oak
Elm -
White Pine
Cedar
Maple
Redwood
- Walnut

' ‘Ash

: Douglas Fir
Cypress
Hickory

Raallalaal

aRNeadatiiai

Multiple-Choice Section . .

b 1. A board one inch thick, six inches wide, and sixteen feet long equals

a. four board feet
b. elght board feet
- c. sixteen board feet

/
a 2.  The symbol for lumber sm} faced on one side is ‘
a. SIS . ‘
b. 82§
c¢. SIE -
d. S2E oY
Q 1-H-4-26
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_Multiple-Choice Section (.cont.)

3

Machine bolts have

oo o

a.
b.
C.
The Ieng%h of an eight penny nail is
a.

b.
C.

Square holes

Hexagonal heads

Round heads

Square or hexagonal heads

Weaker than when nailed
Stronger than when nailed
The same as a nailed bond

g
21/2)1
2![

-

Two pieces of wood glued together with a good glue form a bond that is

~

I-H-4-27




